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KEY TO PRONUNCIATION 

Pronunciations have been indicated in the 
body of this work only for words which present 
special difficulties. For the pronunciation of 
other words, consult the Fact-Index. Marked 
letters are sounded as in the following words: 
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ice, bit; row, won, for, not, do; cure, bitt, riide, 
full, bJirn; out; it = French u, German u; fitem, 
go-, thin, (ken-, n= French nasal (Jean); zh = 
French j (z in azure); if = German guttural ch. 
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P ACIFIC OCEAN. Before the second 
World War, most people thought about the 
vast Pacific as a far away, and 
romantic part of the earth. They 
saw in their mind’s eye palm trees 
swaying over dreamy islands, 
black volcano cones rising amid 
the dense green of the rain for- 
ests, blue waters lapping coral beaches, bronzed native 
boys spearing bright fish in quiet lagoons. For 
many people, the South Seas were a kind of “never- 
never” land — a setting for imaginative tales which car- 
ried their readers away from the reality of everj^day 
life. In their musings they never dwelt on the possi- 
bility of war’s coming to these vast and peaceful waters. 

Butin Decemberl941, war spread over great stretches 
of the Pacific Ocean, and the bright flames of conflict 
focused the world’s attention as never before on this 
greatest of oceans. As the names of one island after 
another appeared in newspaper stories and radio broad- 
casts, people began to see the little dots of land, not as 
sleepy isles of “escape,” but as naval and air bases of 
such strategic importance that thousands of American 
young men — together with those of other nations — 
were dying in the fight for their possession. And the 
waters of the Pacific had become naval battlefields. 

Even before the 
war, airplanes had 
spanned the vast 
reaches of the Pa- 
cific. Great passen- 
ger liners flew regu- 
larly between Amer- 
ica and the Far 
East, using the scat- 
tered islands as 
steppingstones. But 
the war gave a tre- 
mendous new im- 
petus to the devel- 
opment of air 
transportation. On 
hundreds of addi- 
tional islands, land- 
ing fields and air 
bases were built for 
the use of the 
bombers, fighters, 
and transport planes 
of the United Na- 
tions. The vastness of this great ocean has been 
conquered and the isolation of its far-flung islands 
has come to an end. 

If we want to understand the new role of the Pacific 
in world affairs, we should first know something of 
its geography, its people, and its history. 


The largest of the world’s oceans was named 
“Pacific” by the explorer Magellan, who 
found it cahn and peaceful after 
his vo 3 mge around South Ameri- 
ca. But the vast Pacific is not 
always calm; it too has violent 
storms as fierce as those of any 
other ocean. Generally, how- 
ever, the wind blows less fiercely and more steadily 
here than it does over the Atlantic. 

This giant of waters occupies one-third of the earth’s 
surface. It stretches 9,300 miles from the Arctic Circle 
at Bering Strait to the South Polar zone; and along 
the Equator it reaches nearly half-way around the 
globe. Its area of nearly 64 million square miles is 
greater than the entire land area of the world, and 
it contains half of all the water on the earth. 

Let us look for a moment at the map of the Pacific. 
We see that the eastern limits of the ocean are 
sharply defined by the western coasts of the Amer- 
icas. Here the boundary is broken only by the long 
chain of Aleutian Islands off Alaska and the great 
Mexican peninsula of Lower California. 

The western limits of the Pacific, however, are in 
great contrast to the eastern. From north to south, 
the western side of the ocean is broken up by nximer- 

ouB peninsulas and 
islands; and the 
resulting bays and 
arms of the Pacific 
are named as sepa- 
rate seas. To the 
north are the Bering 
Sea and the Sea of 
Okhotsk, the Sea of 
Japan and the Yel- 
low Sea, the East 
China Sea and the 
South China Sea. 
Further south the* 
large islands of the 
East Indies break 
up the ocean into 
the Celebes Sea, the 
Java Sea, and the 
Timor Sea. The 
continent of Aus- 
tralia marks off the 
Coral Sea and the 
Tasman Sea. 

In this article we shall set the western limits of the 
Pacific at Japan, the Philippines, and New Guinea. 
We select this dividing line because the island groups 
near the mainland of Asia (as well as New Zealand 
off the coast of Australia) are classified as coastal 
archipelagoes rather than Pacific Islands. The story 
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The PACIFIC and 
Its MYRIAD ISLANDS 


“UNDER THE WIDE AND STARRY SKY” 



Like the line above from the epitaph of Robert Louis Stevenson, who loved 
the South Seas, this scene depicts that vast, restful part of the world for- 
ever associated with tumbling surf and palm leaves stirring in a "soft breeze. 
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of their geography and peoples — and the story of 
Australia — is told in separate articles (see Australia; 
East Indies; New Zealand). 

Why the Pacific Is So Blue 
The Pacific is the deepest of oceans. Its average 
depth is more than two and one half miles. Its great- 
est depth is 35,640 feet, the 
Challenger Depth, in Mansyu 
Deep off the northeast coast 
of Mindanao in the Philip- 
pines. If Mount Everest, the 
world’s tallest mountain, were 
set down in this chasm, its. 
summit would be 6,612 feet 
below the surface of the sea. l 
The Pacific is bluer than the 
Atlantic, because the surface 
color of the Atlantic is 
screened by greater masses of 
the microscopic plant and 
animal life called plankton. 

The Pacific has a lower pro- 
portion of nitrogen com- 
pounds from decaying mat- 
ter which support plankton. 

Enchantment 
of the South Seas 

The mighty Pacific washes 
the shores of four continents 
— ^North and South America, 

Asia, and Australia — and its 
waters mingle in the south- 
east with the Atlantic Ocean 
and in the southwest vdth the 
Indian Ocean< But it is not 
on the shores of the conti- 
nents or in the coastal islands 
that we find the soul of the 
great Pacific. It lies far out 
where those fabled “South 
Sea Isles” are scattered over 
the vast expanse like stars in 
the sky. Here, in mid-ocean, 
monster disturbances at the 
heart of the earth have thrust 
great mountains and vol- 
canoes above the water, and 
tiny coral creatures Mth 

ceaseless labor have crowned the ocean with thou- 
sands of ring-shaped islands called atolls. The air 
that sweeps these islands is fragrant with flowers 
and spice. Bright warm days and clear cool nights 
follow one another in eternal procession, while the 
rolling swells break in never-ending roar on the dazzling 
shores, and overhead the slender coconut palms 
whisper their soft, drowsy song. 

■l^Tien white men first came to the Pacific islands, 
they found the inhabitants like happj' children who 
had never grown up. Tall magnificent men and hand- 
some women they were for the most part, and appar- 
ently they had not a care in the world. Coconut palms 


and breadfruit trees grew at the doors of their huts. 
The surrounding waters were filled with turtles and 
fish, ready for the net. For clothing they had little 
need. Disease was virtually unknown. 

Occasionally cruel and bloody wars broke out be- 
tween neighboring tribes, or swift canoe raids were 
made on near-by islands; but 
the brown warriors were ath- 
letic and brave, and found 
fun in fighting. It is true 
that many of them were can- 
nibals, who cooked and ate 
the enemies they killed — 
this was part of their island 
law and religion. But at 
most times these savages 
were friendly, courteous, and 
hospitable. All these things 
the first explorers found and 
wondered at, and some were 
so fascinated that they for- 
got their homes and settled 
down to live among the 
natives for the remainder of 
their days. 

The Blight 
of the White Man 

Today, however, the bloom 
of the Pacific is gone, like a 
delicate flower that drooped 
and faded at the white man’s 
touch. The jeweled islands 
are still there, but the peo- 
ples who used to live in such 
carefree happiness are rap- 
idly vanishing. On islands 
where thousands lived a hun- 
dred j’-ears ago, only a few 
score are left. Diseases — 
tuberculosis, smallpox, 
leprosy, and many others — 
were left in the wake of the 
great sailing vessels and in 
the trail of the steamers’ 
smoke. The islanders, from 
time immemorial free from 
the attack of disease, had 
slight power to resist in- 
fection. They fell, and continue to fall, easy vic- 
tims to the scourges of civilization. Even measles, 
which we count a minor ailment, killed them by 
the thousands. 

Such was the tragedy of the Pacific. In another 
hundred j'cars there will be left scarcely a single 
pure-blooded member of what was once called “the 
noblest of all primitive races.” 

Unsolved Mysterj’ of the Pacific 

The story of the Pacific confronts us at the outset 
with one of the mysteries of archacologj’. Scattered 
through the island groups from one side of the ocean 
to the other are found the remains of an ancient race 


WHO MADE THIS GROTESQUE FIGURE? 



Tbe origin of this and other stone images like it on 
Easter Island is a secret not yet revealed to us. The 
men and horses emphasize the statue's great bulk. 
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of skilled builders. Ruins have been discovered of huge 
altars, tombs, and dwellings built of great blocks of stone 
carefuUy fitted together without mortar. Traces exist in 
some places of houses built out over the sea, of canals, and 
of gigantic piers and breakwaters. On tiny Easter Island 
— ^which is 2,500 miles from the coast of Chile in South 
America and 1,400 miles from any other inhabited island — 
are found great walls and platforms 30 feet high, surmounted 
by pedestals. Upon these once stood the colossal statues 
which now lie near by, the largest of which is 37 feet high. 
Though crumbling nith age, these statues still show re- 
semblance to the human form. In a quarry on the other 
side of the island is a figure half cut out from the volcanic 
rock which measures 70 feet. On some of the stones are 
traced geometrical patterns and the shapes of animals. 

Who were these builders, whence did they come, and 
whither did they go? The natives who lived on these islands 
when the first white men arrived knew no more about the 
puzzle than we do today. 

Island Groups in the Pacific 

The Pacific islands, often called by the general name of 
“Oceania,” form a kind of “Milky Way” some 8,000 miles 
long, which stretches from the Philippines and New Guinea 
to distant Easter Island. 

They fall into three great 
divisions, according to 
their position and the 
character of their native 
population. And these 
divisions in tium are di- 
vided up into smaller 
clusters, each with its 
own name. 

From the coastal 
islands of Asia, two separ 
rate branches of 
Pacific islands 
emerge. The south- 
ern chain, which 
lies entirely below 
the Equator, forms 
a crescent. This 
division is known 
as Melanesia 
(“islands of the 
blacks”). It be- 
gins east of New 


VARIED TYPES 


OF PEOPLE 


WHO LIVE ON 
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ISLANDS OF 


THE PACIFIC 







l.PribUof islander, with 
Mongol features, who 
d weUs in the far north- 
east. 2, Attractive 
Hawaiian girl with 
straight hair and white 
skin. 3. Micronesian 
of the Gilbert Islands, 
4.Handsonie,stalwart, 
brown-skinned Samo- 
an warrior. 5. Dark, 
fuzzy-haired, aemi- 
Melanesian of the Fiji 
Islands. 6. Melane- 
sian chieftain of the 
New Hebrides, true 
Negroid tvne. 


Guinea with the 
Admiralty Islands 
and the larger in- 
dividual islands of 
New Ireland and 
New Britain. Then 
the chain swings 
to the southeast 
through the Solo- 
mon Islands and 
the Santa Cruz 
Islands, the New 
Hebrides Islands, and the 
Loyalty Islands. East of 
the New Hebrides lies the 
Fiji group. 

The northern chain is 
called Micronesia (“small 
islands”). It stretches 
eastward from the Philip- 
pines through the Palau 
Islands, the Marianas 
Islands and Guam, the 
Caroline Islands, and the 
Marshall Islands. Then the chain dips southeast through 
the Gilbert Islands (on the Equator) and the Ellice Islands, 
forming a crescent much larger than that of Melanesia. 

The eastern ends of these two crescents meet and then 
open out into the far-flung scattered islands known as Poly- 
nesia (“many islands"). Beginning east of the Fiji Islands 
we find the Tonga (or Friendly) Islands and the Samoa 
group. Farther east we come to the Cook Islands and the 
Society Islands (which include romantic Tahiti); then the 
Tuamotu Archipelago and the Marquesas Islands. And far 
to the north of the Equator lie the Hawaiian Islands. 

These three large divisions are inhabited by three dis- 
tinct peoples with different racial origins and different 
cultures. How these diverse peoples arrived at the islands 
on which we find them today is a matter more of conjecture 
than of exact knowledge. It is quite generally believed, 
however, that all these islands were settled by people from 
Asia, who passed down the Malay Peninsula and out into 
the islands beyond in waves that became successively more 
widespread. The Melanesian Islands, which lie close to 
the Malay Peninsula, were probably settled first, and the 
islands of Micronesia and Polynesia were inhabited later. 

It is a remarkable fact that, although the Melanesians 
settled on islands close to the mainland of Asia, they are 
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the most primitive people in the Padfic. In contrast 
to them, the Polynesians — ^who had to go farther in 
search of their homes — are in many respects the most 
nearly civilized according to our own standards. 

Let us look at the three tjT)es of islanders, see how 
tliey live, and wherein they differ from one another. 
We shall begin with those who have lived for the 
longest period of time in the Pacific. 

The Natives of Ivlelanesia, the “Black Islands'” 

The natives of Melanesia, like those of New Guinea, 
have very dark skin, thick lips, broad, fiat noses, pro- 
truding faces, and kinky, fuzzj' hair. They are fre- 
quently referred to as “Oceanic Negroids” because 
they resemble the African Negroes. In general, Mela- 
nesians are shorter than other Pacific islanders; in fact, 
some of the tribes in the interior of New Guinea and on 
the New Hebrides are pigmies. In the western end of 
Melanesia one sees strong traces of 
Papuan and Malay blood in the 
natives; while to the east, notabl3'' 
in the Fijis, the Melanesians are 
mixed 'with the Poljmesians. 

Melanesians are not such accom- 
plished sailors and fishermen as the 
other Pacific islanders, but thej' are 
better farmers. Small fields and 
gardens are theh chief source of 
food. They raise the starchj’’ taro 
plant, sweet potatoes and yams, 
bananas, squashes, and pumpkins. 

Domestic pigs and the small game 
from the dense forests supply them 
with meat. 

Although their social and polit- 
ical customs are crude, the Mela- 
nesians show marked sMU in wood 
car\dng and other decorative arts. In former tames 
they were feared by neighboring islanders and ex- 
plorers alike because of their cannibalism — which was 
associated with their religious and warlike rituals. 
Cannibalism has become practically extinct in recent 
j'ears, but the Melanesians remain the least civilized 
of the Pacific islanders. At the same time, they are 
the most energetic and industrious. 

Micronesia, the “Small Islands” 

The people of Micronesia are somewhat mixed. 
Those of the western islands — toward Asia — resemble 
the Malaj'S or the Filipinos, small in stature with cop- 
pery brown skins. These include the natives of the 
Palau Islands, the Marianas, and the western Caro- 
lines. Tire Malay influence is apparent in their cus- 
toms. The chewing of betel nut — a habit common in 
southwestern Asia — prevails here, but is unknown far- 
ther eastward. The people of eastern Micronesia, in- 
cluding the e.astem Carolines, the Marshalls, the Gil- 
berts, and the Ellice group, are more ne.arly like the 
neighboring Pol}’nesians in appearance and culture. 

In contrast both to Melanesia and Pohmesia, these 
small islands have meager resources. There is little 
soil on the coral foundations of the islands, and though 
the p)eoplo are less sav'age than the Melanesians, they 


lead primitive lives. In Microneaa are found the 
remains of great stone structures erected bj- the 
earliest inhabitants of these islands. Notable among 
the remnants of that former culture are the ruins 
of large palaces, extensive burying grounds, and 
elaborate temples on the island of Ponap 4 , in the 
eastern Carolines. 

Polynesia — Its People and Culture 

The Polynesians — about whom so many romantic 
tales have been written — are tall, well-built people. 
The color of their skin ranges from light brown to al- 
most white. Their black hair is straight or vravy, and 
the women keep theirs carefullj^ groomed and scented 
with coconut oil. Their lips are full and their noses 
are thick, but not flat. In general, the men are hand- 
some, stalwart fellows, and the women, even by Cau- 
casian standards, are usua% attractive and often 
beautiful. In short-, the phireical 
appearance of these people so dose- 
Ij' resembles that of the white man 
that among other Pacific islanders 
the Pol3mesians are distinctive and 
easil3* recognized. 

Pol3mesians — or Kanakas, as they 
are sometimes called — are hospit- 
able, kindly, and intelligent people. 
In their happy and indolent life 
the3’' long ago lost the desire to 
work, as well as much of their ^11 
in manual arts; but their political 
and social organization was in the 
past the highest in the Pacific. They 
are completely at home in the 
water or upon it. Among them 
may be found some of the strong- 
est swimmers, most skillful fisher- 
men, and boldest sailors in the world. These qualities 
were no doubt inherited from their daring ancestors 
who, in small boats and without charts or compasses, 
made their wa3' over vast stretches of ocean to these 
remote islands. 

Much of the Pol3Tjesian culture of former da3'S has 
disappeared, Iargel3^ because of the influence of 
European and American xnsitors and settlers. Llis- 
sionaries brought Christianit3' to replace man3' of the 
ancient rites, and traders brought various manu- 
factured articles as substitutes for the products of 
traditional nati\'e crafts. 

Two natural resources, however, continue to be im- 
portant in the lives of Pol3Tiesians — fish and coconuts. 
Much of the natives’ diet comes from the sea. The 
meat of the coconut selves as food and the milk as a 
beverage. From the dried coconut meat the natives 
make copra, their chief marketable product. From 
the fiber of the husk the3' make cord, and from the 
leaves of the tree the3’ weave baskets and mats. 

In da3's past, the Pol3Tiesians had a rich oral litera- 
ture comprising legends, m3d:hs, and religious chants. 
Little of this literature remains toda3% however, and 
there are almost no traces of their elaborate social 
organization. Before Christianitv' was brought to 


A PAINTER-SCIENTIST IN 
THE SOUTHWEST PACIFIC 

The pictures on the next four 
pages were painted from life by 
William J. Beecher, distinguished 
ecologist, while he was serving with 
the American forces against the 
Japanese in the Solomon Islands. 
With a rare combination of artistic 
insight and scientific accuracy, he 
reveals the character of the tropical 
lands of the Southwest Pacific, 
with some interesting examples of 
their plant and animal life and of 
the forest resources on which the 
natives live. What these pictures 
tell is typical of most of this vast 
region, including the coasts of 
New Guinea. 










UNUSUAL ANIMALS OF THE RAIN FOREST 


The fruit b.its arc giants of their kind w ith wingsprcads of three feet or more. Tlic cuscus is a marsupial resembling the 
opossum in habits The monitor is the largest of all lizards, reaching a length of eight feet. Immigrant toads «crc imported 
from South America into many of the islands to kill insects and base greatly multiplied. 

Ifil 




The forests of the tropical Pacific islands offer an abundant supply of food to those who can recognize the edible species of 
plants Here are four of the most important ones Some of the plants produce fruits like the papa) a, which can be eaten 
raw Others have stalks or roots that must be cooked to make them palatable 
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A TYPICAL VOLCANIC ISLAND OF THE PACIFIC 



The rugged mountains suggest the volcanic origin of New Caledonia, pictured here. The 
range collects the bountiful rainfall that encourages the heavy tropical vegetation. 


them, the religion of the Poly- 
nesians was marked by elaborate 
rituals based upon faith in magic 
(see Magic). The practise of tahm, 
or religious prohibitions, was 
widespread. Tabus were used in 
place of laws to protect the per- 
sons of chiefs, to shut out the 
people from certain temples or 
houses, and for scores of other 
purposes. To eat tabu food, to 
lay hands on a tabu person, to 
enter a tabu dwelling brought 
upon the offender, according to 
native belief, grave misfortune or 
even death. 

The Formation and the Climate 
of the Islands 

The Pacific islands are either 
volcanic or coral. Often these two 
types are combined, coral reefs or 
barriers having been built up on 
volcanic foundations. 

The type of coral islands called atolls is most com- 
mon in the central Pacific. They are shaped like rings 
or horseshoes, from one mile to more than a hundred 
miles in circumference; and they rise only a few feet 
above the surrounding waters. They are fringed with 
coconut palms, and here and there in the shallow soil 
grow pandanus trees, which provide not only fruit, 
but timber, dye, and leaves for thatching roofs and 
making hats. Rats and land crabs are the only ani- 
mals, but the surrounding waters teem with varied 
fish. The ring of coral reefs usually has one or more 
openings leading to the lagoon within, which forms 
a natural harbor. Fish abound in the lagoon, but for 
some reason their meat is frequently poisonous, while 
the flesh of the same fish outside the lagoon will be 
safe to eat. 

The volcanic islands are widely distributed. Their 
sharp rocky masses rise abruptly from the sea, often 
to great altitudes, forming impressive mountains 
whose rough outlines are softened by dense vegeta- 
tion. Rain is more abundant on these islands than 


on the low atolls because the mountains cause the 
winds to drop their moisture. The rich soil supports 
countless valuable plants and trees — the banana, the 
yam, the sago palm, the breadfruit, and the taro, 
whose roots ground into paste and allowed to ferment 
form the famous native dish called ‘poi. Here also 
grows the paper miflberry, whose iimer bark is pound- 
ed into lapa cloth, once widely used for mats and 
clothing throughout the islands. Wild pigs and goats 
overrun many of the larger islands, and countless 
brightly colored birds dwell in the forests of the 
interior. But everywhere, on islands large or small, 
the coconut pahn waves its plumes over the land 
where it is king. 

Many of the western Pacific islands are composed 
largely of phosphate of lime, highly prized as a 
fertilizer, and this has been dug out and exported 
on a large scale. Several of the larger islands yield 
important quantities of metal ores. New Caledonia, 
for example, is second only to Ontario, Canada, in 
the production of nickel, one of the most useful metals. 


THE ORIGIN OF AN A T O L L — A C C O R D I N G TO DARWIN 


IF 


■f 










The generally accepted explanation of how tropical atolls are formed is that given by the famous English naturalist 
He said that the coral animals first build a reef along the shore lino of a volcanic peak, as shown in the first picture 
and ram gradually wear away and destroy the peak, the reef continues to grow upward (second picture). Finally the 
below the water and leaves only the coral reef enclosing a lagoon (see Coral). 


Charles Darwin. 
. Then, as wind 
peak disappears 
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Constant ocean winds moderate the 
natural heat of the tropics and give the 
islands an even temperature. In the 
west, typhoons and hurricanes frequent- 
ly do great damage, and tidal waves set 
in motion by submarine volcanoes some- 
times sweep over coastal settlements. 

History of Pacific Exploration 
Marco Polo with his father and uncle 
may have glimpsed the Pacific Ocean 
from Chinese waters in the 13th century 
{see Polo, Marco). But the first Euro- 
pean to see the eastern Pacific was Bal- 
boa, standing on a mountain top in the 
Isthmus of Panama in the year 1513 
(see Balboa) . Seven years later Ferdinand 
Magellan sailed around South America 
and crossed the Pacific to the Philip- 
pines, where he was killed (see Magel- 
lan) . He sighted few islands on the way, 
and stopped only at the Marianas. As 
early as 1512 the Portuguese had been 
entering the Pacific from the western 
side, following Vasco da Gama’s voyage 
around the Cape of Good Hope. Little 
was accomplished, however, in the way 
of wider exploration until the 17th cen- 
tury, when the Dutch entered the field, 
in the person of Abel Tasman, and ex- 
plored Tasmania (Van Diemen’s Land), 
New Zealand, the Tonga Islands, the 
Tuamotu group, and the Bismarck Ar- 
chipelago. The following century Jacob 
Roggeveen explored Samoa and the 
neighboring islands. Samuel Wallis and 
Philip Carteret acting for Great Britain 
and De Bougainville for France carried 


LIFE ABOVE AND BELOW THE OCEAN SURFACE 







The top picture shows the albatrosses and the smaller curlews which are among 
the many birds of the Pacific islands. Below, we see parrot fish nosing about 
in the shallow waters of a reef, among pearl shells and coral. 


out other important voyages of discov- 
ery. The greatest of all the explorers, 
however, was Capt. James Cook, who 
between 1769 and 1778 made three long 
trips, visiting nearly all the important 
eastern groups, including the Hawaiian 
Islands, where he was killed (see Cook, 
Capt. James). Vancouver and many 
others followed where these bold marin- 
ers had opened the way. 

With the close of the period of discov- 
ery, in the second quarter of the 19th 
century, numerous scientific expeditions 
were organized to study the formation 
and the life of the Pacific islands, the 
most famous being those of Charles 
Darwin, in the British warship Beagle, 
and A. R. Wallace. On their heels 
came traders, seeking copra, trepang, 
pearls, tortoise shell, and sandalwood. 
Whalers and sealers also visited the 
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islands, to refit their vessels and get wood and water. 
Upon them rests much of the blame for the island- 
ers’ misfortunes, for many of the traders and their 
rough half-pirate crews treated the natives with 
great barbarity, imported alcoholic drinks, and helped 
to spread disease. Deserters and shipwrecked sailors 
often settled in the 


more hospitable 
islands, defraud- 
ing the inhabitants 
in trade. These 
men, who lived 
from hand to 
mouth, on the 
bounty of the na- 
tives, came to be 
known as “beach- 
combers,” a name 
still applied to the 
shiftless and drift- 
ing white popula- 
tion found scat- 
tered over the 
Pacific. 

The practise of 
kidnaping natives 
for the South 
American and Aus- 
tralian labor mar- 
kets, which pre- 
vailed for many 
years, led to bloody 
conflicts with the 
island tribes. This 
practise and the 
activities of the 
“beachcombers” 
made exceedingly 


BALBOA’S FIRST VIEW OF THE PACIFIC 


colony was discovered, in 1808, Adams had restored 
order and Christianized his people. The island was 
annexed to Great Britain in 1839. Seventeen years 
later its people were removed to Norfolk Island, 
northwest of New Zealand, but a number of them 
returned to Pitcairn later. Today Pitcairn has 138 

inhabitants (1948 



Vasco Nunez de Balboa was the first white man to gaze upon the Pacific Ocean from 
we snores of the New World. Standing upon a peak in the Isthmus of Panama on 
Sept. 25, 1513, he sighted the “Great South Sea,’’ The famous traveler Marco 
Polo may have seen the Pacific from the Chinese coast in the 13th century. 


difficult the work of the missionaries, who came to 
the islands at an early date. Today virtually all the 
inhabitants of Polynesia and Micronesia profess 
Christianity, though many of the old religious beliefs 
are secretly kept alive. 

One of the most romantic tales of the Pacific cen- 
ters about Pitcairn Island, a tiny isolated rock rising 
2,000 feet from the sea, southeast of the Tuamotu 
Archipelago. Here, in 1790, nine mutineers from the 
British ship Bounty, accompanied by six Polynesian 
men and twelve Polynesian women, sought refuge 
from the law. They burned their vessel and then 
fought among themselves. Within ten years only one 
Englishman, John Adams, eight women, and a num- 
ber of children were left alive. When this strange 


census), nearly all 
descendants of the 
onginal settlers. 

The Race for 
Colonies 

The European 
powers took little 
interest in the is- 
lands of the Pacific 
until the middle 
of the 19th cen- 
tury. Then the 
German govern- 
ment began to an- 
nex Pacific col- 
onies; and Great 
Britain and France 
soon entered the 
race. Following 
the first World 
War, the German 
dependencies were 
mandated to Ja- 
pan, Australia, and 
New Zealand. 

Most of the is- 
lands south of the 
Equator came un- 
der British rule. 
France obtained 
the Society Is- 


lands, the Marquesas, Tuamotu, and the Tubuai Is- 
lands in Polynesia; and New Caledonia, far to the v est. 
It shared with Great Britain the administration of the 
New Hebrides. The United States acquired only part 
of Samoa in the South Pacific. 

North of the Equator, the United States acquired 
all the islands east of the International Date Line, in- 
cluding Hawaii. Practically all the islands west of 
the Date Line were administered by Japan between 
the two World Wars. The United States ruled only 
Guam and Wake Island. These, with Midway Island, 
just east of the Date Line, served as air bases on the 
route between the Philippines and Hawaii. 

The second World War brought sweeping changes, 
as told in the next section of this article. 


The Umted States and Problems of the Pacific 


'J'HE SEARCH for a new route to the Orient was re- 
sponsible for the discoveiy of America. Interest in 
the Pacific Ocean as a highway to the riches of the Far 
East V as therefore part of the heritage of the Ameri- 
can colonists. Even before the Revolution, American 


whaling voyages stimulated adventurous traders to 
thought of distant lands beyond the Western Ocean. 
But not until independence was won and the young 
nation faced the need for new markets, did Pacific 
trade become a reality. In 1784 the Empress of China 
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THE BIG BASKETS THE SAMOANS CALL HOME 






The natives of Samoa display extraordinary skill in weaving these round basket*work huts, which they thatch with palm leaves. 
Such huts are airy, waterproof, and very well suited to the mild climate of the islands. With a home like this in the midst of a grove 
of coconuts or breadfruit trees, there is no need to worry about the future. 


from New York City reached Canton — the first Amer- 
ican vessel to engage in trade with China. Three years 
later the Columbia sailed from Boston, rounded Cape 
Horn, picked up a cargo of furs from Indians on the 
Pacific coast of North America, and traded them in 
China for a shipload of tea. This was the pioneer voy- 
age of a colorful, profitable, 
and steadily increasing 
trade, in which the furs of 
the Pacific Northwest were 
exchanged for the tea, cof- 
fee, silk, cotton goods, 
spices, porcelain, and tin 
of the Orient. 

As this new commerce ex- 
panded, the nation at home 
was pushing its frontier to 
the Pacific coast. The coast 
had hardly been reached be- 
fore some American states- 
men viewed it as the “man- 
ifest destiny” of the United 
States to extend its power 
into the waters beyond. 

Senator Seward, one of the 
most enthusiastic of the 
“expansionists,” foresaw 
this nation as predominant 
in the Pacific. This ocean, 
he also said, “vdll become, 
the chief theater of events” 

(see Seward). In 1853 


Commodore Perry led a naval expedition to Japan which 
resulted in the signing of a commercial treaty— |the 
first that J apan had concluded with any Westemnation. 
American Acquisitions in the Pacific 
During the second half of the 19th century, issues 
at home absorbed the people, and the extension of 
American power in the Pa^ 
cific was the work of a few 
zealous statesmen. Seward 
almost alone negotiated the 
treaty with Russia in 1867 
which resulted in the acqui- 
sition of Alaska. He also 
sponsored a law. authorizing 
American citizens, in the 
name of their government, 
to take possession of un- 
claimed and unoccupied 
Pacific islands for their de- 
posits of guano. 

Under this act, between 
1856 and 1884, claims were 
made for 57 Pacific islands, 
though most of these were 
abandoned after the guano 
had been removed. Some 
of the small islands thus' 
claimed for the United 
States have recently become 
important as bases for naval 
and civil aviation. Among 
them are the Midway group 


DANCING WHILE SITTING DOWN 



Pacific islanders love dancing. Many of their most beauti- 
ful pantomime “dances** are those they peiiorm while seated. 
This Samoan girl is acting out a dramatic story with a com- 
plicated series of movements of her hands and of the upper 
part of her body. 
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northwest of Hawaii — ^two small islands surrounded 
by numerous islets — and, to the south, the tiny 
islands Johnston, Palmyra, Howland, Baker, and 
Jarvis. Wake Island was especially important as an 
air base between Hawaii and Guam. 

The naval and commercial exjreditions which 
brought these specks of land imder the American flag 
were responsible also for several larger acquisitions. 
The United States had long taken an active interest 
in the Hawaiian and Samoan islands and had vied 
with other nations for control. There was wddespread 
opposition, however, to involving the country in the 
affairs of such distant lands. Not until the outbreak 
of war with Spain in 1898, and the consequent upsurge 
of imperialist sentiment, did the nation embark on a 
frankly expansionist program in the Pacific. 

Results of the War with Spain 

The United States went to war nith Spain for the 
avowed purpose of setting Cuba free; but the war 
ultimately had a far-reaching effect on the American 
position in the Pacific. Commodore Dewey’s destruc- 
tion of the Spanish fleet in Manila Bay fired the 
imagination of the American people and provided the 
setting for bold action. In July 1898 Congress finally 
ratified the treaty which made the Hawaiian Islands 
part of the American domain. The peace treaty end- 
ing the war with Spain provided for the cession of the 
Phihppine Islands and Guam. The following year, 
1899, the United States settled long-standing differ- 
ences with Great Britain and Germany over Samoa. A 
treaty gave the United States control of Tutuila, nith 
its excellent harbor, and of several other small Samoan 


the exchange of American industrial products for 
commodities such as rubber, tea, tin, and silk, con- 
tinued to expand, reaching a total of a billion dollars 
annually. And huge investments were made by 
Americans in the Far East — ^in China, the Philippine 
Islands, the Netherlands Indies, Japan, India, and 
British Malaya. 

Struggle for Power Becomes Sharp 

Toward the end of the 19th century, as the United 
States assumed power in the Pacific, other nations 
also were bidding for dominance. The struggle cen- 
tered at first in China, where vast markets and re- 
sources provided tempting opportunities for the in- 
dustrial nations. The United States, Great Britain, 
Russia, and France had long contended for economic 
control in China. A relative newcomer was Japan 
which, since its opening up to the rest of the world, 
had sought to solve its problems by expanding abroad. 

In 1894 Japan invaded China and swiftly forced the 
Chinese to accept a humiliating peace giving it large 
territorial and trade concessions. This action in- 
tensified international rivalries and for a time it 
appeared that China might be divided up among the 
powers. The United States, to avert this possibility, 
prevailed upon the nations to accept an “open-door 
pohcy,” in which each would have equal rights to 
trade in China. 

Japan continued to press its advantage, however, 
and in 1904 attacked Russia in an effort to remove the 
threat of Russian control of Korea. A decisive victory 
established Japan as a leading power in the Pacific 
at the same time that it eliminated Russia from the 


islands. {See also Dewey, Admiral George; Guam; 
Hawaiian Islands; Philippine Islands; Samoa.) 

With these swift moves, the United States entered 
the 20th century as one of 

the major powers in the ^ nativi 

Pacific. The opening of "" 

the Panama Canal in 1914 

stimulated commerce ndth 

the Orient and strength- 

ened enormously the " 

naval position of the 

United States. After the 

first World War, the 

country played a leading , ' ' - ' 

role in Far Eastern af- : ” - — 

fairs. Its trade vith the ^ 

Orient, based largely on •_ ^ 


i; Guam; first rank of world powers (see 
3a.) Russo-Japanese War). During 

s entered the first World War, Japan, 

NATIVE OUTRIGGER CANOE 





Nearly all the canoes used by 
the Pacific islanders are long 
and extremely narrow. They 
would be less seaworthy and 
in constant danger of tipping 
over were it not for the out- 
rigger structure — a set of poles 
projecting from the side, at the 
end of which is fastened a 
float which rests on the water 
^d holds the craft steady. 
Many of the canoes carry crude 
sails, Ufce the one shown here, 
to aid in their propulsion. When 
the boatman wants to make 
greater speed, he tips his canoe 
60 the outrigger is raised clear 
of the water. 


-asCSJ- 
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Mining and manufacturing industries have been established in some of the Pacific islands which have suitable 9)1,?. 

deposits of phosphate, for example, have led to the building of plants such as this one on Makatea Island, near Tahiti, ine pno 
phate is dug out, dried, and then loaded into ships which carry it to many parts of the world to serve as fertilizer. 


profiting from the involvement of the Western nations, 
won from China important concessions in southern 
Manchuria and eastern Mongolia. At the end of the 
war, Germany was stripped of its possessions and in- 
fluence in the Far East. This left four major contend- 
ers for Pacific power — Great Britain, the United 
States, Japan, and France. 

Washington and London Conferences 

To strike a balance of power and thus avert a dis- 
astrous naval race, delegates from the four powers met 
in Washington in 1921-22, along with representatives 
of five other nations. The major powers agreed to 
maintain the status quo in the Pacific and to limit their 
fleets to a scheduled tonnage. All the nations entered 
into a Nine-Power 
Treaty guaranteeing 
China’s territorial 
integrity. (See also 
Harding, Warren 
Gamaliel.) 

A second treaty 
was negotiated in 
London in 1930, in 
which Great Britain, 
theUnited States, and 
Japan promised to 
preserve the 5-5-3 ra- 
tio for battleships es- 
tablished in 1922. But 
when this treaty 
came up for renewal 
in 1936, Japan with- 
drew (see Navy). 

For purposes of 
naval strategy, the 
Pacific was divided 
into three zones. The 
United States, with its 
fleet based in Hawaii, 


was dominant in the eastern Pacific as far south as 
the Samoan Islands. Great Britain, with its Far 
Eastern fleet based on Singapore, claimed control of 
the western Pacific south of the Equator. Japan as- 
serted mastery of the northwestern Pacific. 

Japan Begins War for Mastery of the Pacific ^ 
War shadows began to darken the Pacific horizon 
after 1931, when Japan began a series of aggressive 
moves against China. These soon fell into place as 
part of a grandiose scheme for a “Greater East Asia' 
under the domination of Japan. When a second World 
War broke out in 1939, Japan saw an opportunity to 
realize this vast ambition. Allying itself with the 
Axis powers in September 1940, after the fall of 


MAKING POI, THE NATIONAL DISH OF HAWAII 



Pol is to the Hawaiian, and to many 
another South Sea islander, what 
baked beans are to an American— a 
standard dish. At the left are several 
of the elephant-eared taro plants, 
whose starchy roots are the main in- 
gredient of poi. At the right we see a 
Hawaiian mashing the taro roots into 
a paste. This is allowed to ferment 
like sauerkraut, before it is eaten. 
Few strangers enjoy the taste of it. 
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Abalang (island) 2,823 
Abemama 1,174 

Adelaide,- Anst. -^382,604 
Admiralty (islands) 14,420 
Agana 1,330 

Aitape 161 

Aitutaki (island) 2,356 
Albany, Anst. 4,761 

Albury, Anst. 14,419 

Alice Springs, Anst. 1,871 
Alofl 

Amadeus (lake), Anst. 
Amanu (island) 384 

Ambeno (terr,) 16,660 
Ambrym (island) 
Anatahan (Island) 
Anuanuraro (island) 
Anuanurunga (island) 
Apataki (island) 155 

Apia 

Arafura (sea) 

Armidale, Aust. 7,809 
Ambem (cape), Aust, 


H 5 
H 5 
B 9 
E 6 
E 4 
E 6 
K 7 
B 9 
E 9 
D 8 
K 7 
D 8 
N 7 
C 6 
G 7 
E 4 
M 8 
M 8 
M 7 
J 7 
D 6 
F 9 
D 7 


t30,778 

2,231 


133,465 

8,781 

146 

1,678 


793 
15.921 
16,641 


Arnhem Land (remon), Aust. D 7 
Ashburton (river) ^ " 

Asuncion (island) 

Atafu (island) 

Atlu (island) 1,244 

Auckland. N. Z. +329,193 
Australes (Tubuai) 

(Islands) 3,915 

Australia 7,579,350 

Australian Capital 

Terr. 16,905 

Avarua-Avatiu 
Babelthuap (island) 3,672 
Baker (island) 3 

Balabac (strait) 

Ballarat, Aust. f40,214 
Banks (pen.). N. Z. 

Banks (islands) 2,322 
Barcoo (river), Aust. 

Barlee (lake), Aust. 

Barrow (island), Aust. 

Barrow Creek, Aust. 

Bass (strait), Aust. 

Bathurst, Aust, 11,889 
Bathurst (Island), Aust. 

Belep (islands) 

Bendigo, Aust. 

Beraoe 
Bern (island) 

Bikini (Island) 

Birdum, Aust. 

Bismarck 
(archipelago) 

Blue Mts., Aust. 

Bonin (Ogasawara) 

(island^ 

Borabora (island) 

Bougainville 
(island) 44,143 

Boulder, Aust. 6,463 

Bounty (islands), N. Z. 

Bourke, Aust. 2,025 

Brisbane. Aust. +402,172 
Broken Hill, Aust. 27,059 
Broome, Aust. 

Bundaberg, Aust. 

Cairns, Aust. 

Canberra (cap.), 

Aust. +15,156 

Canton (island) 81 

Cape York (pen.) , Aust. 

Carey (lake). Aust. 

Carnarvon. Atist. 979 
Carnegie (lake). Aust. 

Caroline (island) 

Caroline (islands) 36,980 
Carpentaria (gulf), Aust. 
Cessnock, Aust. 13,030 
Challenger Depth 
Charleville, Aust. 3,458 
Charlotte IVaters, Aust. 
Charters Towers, 

Atist. 7,567 

Chatham (Islands), 

N. Z. 

Chesterfield (islands) 

Chichi Jlma (island) 

Cholseul (island) 

Christchurch, N. Z. 

tl74.221 H 10 
Christmas (island) 52 L 5 

Cion curry. Aust. 1,584 

Collie, Aust. 4,507 

Cook (strait). N. Z. 

Cook (mt.), N. Z. 

Cook (islands) 14.088 

Cooktown. Aust. 397 

Coolgardie Gold Field, 

Aust. 


471 


B 8 
E 4 
J 6 
L 8 
H 9 

L 8 
D 8 

F 9 
L 8 
D 5 
J 5 
B 6 
E 9 
H 10 
G 7 
D 8 
B 8 
B 8 
D 8 
E 9 
E 9 
cr7 

G 7 
E 9 
B 5 
H 6 
G4 
D 7 

E 6 
E 9 

E 3 
L 7 

F 6 
C 9 
H 10 
E 9 
F 8 
E 9 
O 7 
F 8 
E 7 

F 9 
J 6 
E 7 
C 8 
B 8 
C 8 
M 6 
E 5 
D 7 
E 9 
E 4 
E 8 
D 8 

E 7 

J 10 
F 7 
E 3 
F 6 


D 8 
B 9 
H 10 
G 10 
K7 
E 7 


Coral (sea) F 7 

Croydon, Aust. 86 E 7 

Cunnamulla, Aust. 1,694 E 8 

Daito (islands) D 3 

Dajarra, Aust. 182 E 8 

Daly Waters, Aust. D 7 

Darga-ville, N. Z, 2,809 H 9 

Darling (river), Aust. E 8 

Daru 237 E 6 

Darwin, Aust. 2,538 D 7 

Dealdn, Aust. C 9 

D 'Entrecasteaux 

(islands) 42,392 F 6 

Derby, Aust. 326 C 7 

Devonport, Aust. 6,156 E 10 
Dirk Hartog (island), _ 

Aust. B 8 

Dirranbandi, Aust. 514 E 8 

Disappointment (lake), 

Aust. G 8 

Dobbyn, Aust. D 7 

Dokln (Lifou) G 8 

Ducie (island) O 8 

Dunedin, N. Z. +95.457 H 10 
East (cape). N. Z. H 9 

Easter (Rapa Nul) 

(island) 563 P 8 

Eastern Group or Lau 


(islands) 10,970 

EauripUc (atoll) 138 

Ebon (atoll) 773 

Efate (island) 1,940 

Eiao (island) 

Ellice (islands) 

Emerald. Aust. 

Encounter (bay), Aust. 
Enderbury (island) 
Eniwetok (island) 
Eromanga (island) 
Esperance, Aust. 

Espiritu Santo 
(Island) 

Eyre (lake). Aust. 

Fais (island) 

Fakaofo (island) 

Fakarava (island) 

Fanning (island) 

Faraulep (atoll) 

Fatu Hlva (Island) 

Fiji (islands) 


4,487 

1.336 


464 

623 

1,115 

225 

210 

259 

117 

224 

259,638 


J 7 
E 5 
G 5 
G 7 
M 6 
H 6 
E 8 
D 9 
K 6 
G 4 
H 7 
C 9 

G 7 
D 8 
E 5 
J 6 
M 7 
L 5 
E 5 
■N 7 
H 7 
C 7 
E 7 
L 7 
E 6 
G 10 
B 9 


C 9 


+44,641 

5,974 

27,824 

+19.774 

8,287 


Fitzroy (river). Aust. 

Flinders (river), Aust, 

Flint (island) 

Fly (river) 

Foveaux (strait), N. Z. 
Fremantle, Aust. -(27,926 

Friendly or Tonga 

(islands) 46,870 

Frome (lake), Aust. 

Funafuti (island) 528 

Fumeaux (islands), Aust. 
Galrdner (lake), Aust, 

Gambler (Mangareva) 

(islands) 554- 

Gardner (island) 79 

Gascoyne (river), Aust. 

Gasmata 
Geelong, Aust. 

Geraldton, Aust. 

Gilbert (islands) 

Gisborne, N. Z. 

Grafton, Aust. 

Great Australian 
(bay), Aust. 

Great Barrier (reef), 

Aust. 

Great Sandy (island), Aust. F 8 
Gregory (lake), Aust. E 8 

Grej-mouth. N. Z. 8,865 G 10 
Groote Eylandt (isl.), Aust. D 7 
Guadalcanal (island) F 6 

Guam (Island) 59,498 E 4 

Gyropie, Aust. 8,413 

Baapai (Islands) 

Haba Jiina (island) 

Hall (islands) 

Halls Creek. Aust. 50 

Hamilton. N. Z. +33,137 
Hastings, N. Z. 

Hawaii 

Hawaii (island) 

Hay, Aust. 

Henderson (island) 

Hlkueru (island) 

Hilo 

Hi-va Oa (island) 

Hobart. Aust. 

HoUandla (cap.). 

Heth. N.G. 

Honiara 

Honolulu (cap.), 

Hawaii 


+23,797 

499,794 

68,350 

2,971 


Hoorn (islands). 2,000 J 7 

Howe (cape), Aust. F 9 

Howland (Island) 4 J 5 

Huahine (island) 2,462 L 7 

Hughenden, Aust. 1,744 E 8 

Huon (gulf) E 6 

Huon (islands) G 7 

Invercargill, N. Z. -131,613 H 10 


26,218 


1,093 

3 

69 


F 8 
D 3 
G 5 
K 6 
K4 


Ips+vlch, Aust. 

Iwo Jima (island) 

Jaluit (atoll) 

Jarvis (island) 

Johnston (island) 

Joseph Bonaparte 

(gulf), Aust. C 7 

Kahoolawe (island) L 4 

Kalgoorlie, Aust. +22,380 B 9 

Kandavu (island) H 7 

Kangaroo (island), Aust. D 9 

Kapingamarangi (Island) F 5 

Kauai (island) 29,683 L 3 

Kavieng 715 E 6 

Kazan (Volcano) 

(islands) E 3 

Kermadec(islands),N.Z. 23 J 9 

Kieta P 6 

Kimberley Gold Field, 

Aust. C 7 

King (sound), Aust. C 7 

King (island), Aust. 954 E 10 
Kita Iwo Jima (island) E 3 

Kokopo 
Korror 

Kosciusko (mt.), Aust. 


J 7 
E 9 
J 6 
F 9 
D 9 

N 8 
K 3 
B 8 
F 6 
E 9 
B 8 
H 5 
H 9 
F 8 

C 9 

E 7 


F 8 
J 8 
E 3 
F 5 
C 7 
H 9 
H 9 
L3 
L4 
E 9 
O 8 
167 M 7 
27,198 L 4 
836 N 6 
t76.567 E 10 

D 6 
G 6 


Kudat 3,800 

Kure (island) 

Kusaie (island) 1,865 

Kwajalein (atoll) 1,081 

La Grange, Aust. 

Lae 4,146 

Lahad Datu 600 

Lamotrek (atoll) 148 

Lanai (island) 3,136 

Lau or Eastern Group 
(islands) 10,970 

Launceston, Aust. +40,449 E 10 


P 6 
D 5 
F 9 
B 5 
J 3 
G 5 
G 5 
C 7 
E 6 
B 5 
E 5 
L 3 

J 7 


Laura, Aust. 

Laverton, Aust. 153 

Lavongal (New Han- 
over) (island) 

Laysan (island) 

Lceu-win (cape), Aust. 
Leveque (cape), Aust. 
Le-vuka 
Lifou (island) 

Lifou (Dokin) 

Lisiausky (island) 

Lismore. Aust. 15,211 

Lithgow, Aust. 14.462 

Longreach, Aust. 3,282 

Lord Howe (island) 
Louisiade 
(archipelago) 

Loyalty (LoyautS) 
(islands) 

Loyaute (Loyalty) 
(islands) 

MacDonneU (mt. ranges). 
Aust. 

Mackay, Aust. 

Madang 
Majuro (atoll) 

Makatea (island) 

Makin (island) 

Malaita (island) 

Malden (island) 

Malekula (island) 
Mamgaia (island) 


E 7 
C 8 

F 6 
J 3 
B 9 
C 7 
H 7 
G 8 
G 8 
J 3 
F 8 
P 9 
E 8 
G 9 


10,384 P 7 
11,100 G 8 
11,100 G 8 


13,500 

1,550 

1,275 

1,826 

969 


1,845 


248,034 L 3 


Mangareva (Gambier) 
(islands) 554 

Manihiki (island) 435 

Manua (islands) 2,819 

Manuae (island) 28 

Marble Bar, Aust. 224 

Marcus (Island) 

Mare (island) 

Mariana (is. excl. 

Guam) 0,286 

Marotiri (island) 
Marquesas (Marquises) 
(island-s) 2,976 

Marquises (Marquesas) 
(islands) 2,976 

Marshall (islands) ' 11,033 
Marutea (island) 
Maryborough. Aust. 

14,409 

Maui (island) 40,103 
Mauke (island) 879 

Manna Loa. Hawaii 
i Meekatharra, Aust. 524 


D 8 
F 8 
E 6 
H 5 
M 7 
H 5 
G 6 
L 6 
G 7 
L 8 

N 8 
L 7 
K 7 
K 7 
C 8 
F 3 
G 8 

B 4 
M 8 

N 6 

N 6 
H 4 
N 8 

F 8 
L3 
L 8 
L4 
B 8 


•All population figures arc taken from the latest oSciai census or estimate available. For date and source 
oi a population figure see article on the appropriate country. t Includes suburbs. 
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PACIFIC OCEAN — Continued 


Mehetia (island) M 7 

Melanesia (islands) G 6 

Melbourne, Aust. 

+1,226,923 E 9 
Melville (island), Aust. C 7 
Micronesia (Islands) G 5 

Midway (islands) 437 J 3 

Mildura, Aust. 9,528 E 9 

Minami Daito Shima ^ 

(island) D 3 

Minaini Iwo Jima (island) E 3 
Mitchell (river), Aust. E 7 
Mitiaro (island) 252 L 7 

Mokil (islands) 311 G 5 

Molokai (island) 6,280 L 3 

Moonta, Aust. 1,221 D 9 

Moore (lake), Aust. B 9 

Moorea (island) 2,848 L 7 

Morane (island) N 8 

Moreton, Aust. E 7 

Motusa H 7 

Mount Gambler, Aust. 

6,787 D 9 
Murray (river), Aust. E 9 

Mururoa (island) M 8 

Musgrave (mt. range) 

Aust. 

l^amatanai 
Nanumea (island) 

Napier, N. Z. 

Napuka (island) 

Nauru (island) 

Nelson. N. Z. 

New Britain (isl.) 

New Caledonia 
(island) 

Newcastle, Aust. 

127,188 

New Georgia (island) 

New Guinea, 

Neth. 1,000.000 D 6 

New Guinea. Territory of 

1,100.258 E 6 

New Hanover 

(Lavongai) (island) F 6 
New Hebrides 

(islands) 47,000 G 7 

New Ireland 

(island) 33.930 F 6 

New Plymouth, N. Z. 

+24,923 H 9 

New South Wales 

(state), Aust. 2,984,838 E 9 
New Zealand 


D 8 
315 F 6 
746 H 6 
+24,538 H 9 
250 N 7 
3,269 G 6 
+20.497 H 10 
85,116 F 6 

61,250 G 8 


984 


91 

618 

570 

138 


F 9 
F 6 


141 

187 

16 


Ngulu (atoll) 

Nihoa (island) 

Niihau (island) 
Niuafoou (island) 
Niuatobutabu (island) 


1,939,472 G 10 
53 D 6 
K3 

222 


4,253 


311 

282 


208 

162 


Niue (island) 

Niutao (island) 

Nomoi (islands) 

Nonouti (island) 2.004 

Norfolk (island) 938 

Normanton, Aust. 234 

Northern Territory, 

Aust. 10,868 

North West (cape), Aust. 
Noumea (cap.), New Cal., 
10,500 

Nouvelle Caledonie 

(island) 61,250 

Nui (island) 490 

Nukualofa 
Nukuhiva (island) 
Nukulaelae (island) 
Nukimono (island) 
Nukuoro (atoll) 
Nukutavake (island) 
Nukutipipi (island) 
Nullarbor (plain). Aust. 
Oahu (island) 353,020 
Oamaru, N. Z. 

Ocean (island) 

Oeno (Island) 

Ogasawara (Bonin) 

(islands) 146 

Oklno Daito Shima 
(island) 

Ongtong Java (islands) 
Onotoa (island) 1,491 

Onslow. Aust. 180 

Oodnadatta, Aust. 130 
Ooldea, Aust. 

Oraluk (island) 

Ord (river), Aust. 

Ouvea (island) 

Pagan (island) 

Pago Pago 
Pajaros (Uracas) 

(island) 

Palau (islands) 

Palmerston North. 

N. Z 


K 3 
J 7 
J 7 , 
K 7 
H 6 
F 5 
H 6 
G 8 
E 7 

D 7 
B 8 

G 8 

G 8 
H 6 
J 8 
M 6 
J 6 
J 6 
P 5 
N 7 
M 8 
C 9 
E 3 
8,119 H 10 
2.060 G 6 
N 8 

E 3 

D 3 
G 6 
H 6 
B 8 
D 8 
D 9 
F 5 
C 7 
G 7 
E 4 
J 7 


1,580 


6,596 


E 3 
D 6 


Palmerston (atoll) 65 K 7 
Palmyra (island) 32 K 5 

Papeete 12,428 M 7 

Papua (terr.) 376,966 E 6 
Papua (gulf) 

Parece Vela (Island) 

Peleliu (island) 846 

Penong, Aust. 118 

Penrhyn (Tongareva) 

(island) 654 

Perth, Aust. 1272.586 
Phoenix (island) 

Phoenix (islands) 

Pikelot (island) 

Pilbarra Gold Field, 

Aust. 

Pine Creek, Aust. 

Pingelap (island) 

Pins (island) 

Pitcairn (island) 

Polygonum (swamp), 

Aust. 

Polynesia (islands) 

Ponape (island) 6,316 

Port Albert, Aust. 207 
Port Augusta, Aust. 

4,351 

Port Hedland. Aust. 

328 

Port Lincoln, Aust. 

3.963 

Port Macquarie, 

Aust. 2,906 

Port Moresby (cap.), 

Papua 17,546 

Port Pirie, Aust. 12,030 

Powell Creek. Aust. 

Pukapuka (island) 

Pulap (Island) 

Pulo Anna (island) 

Queensland (state), 

Aust. 1,106,269 

Qullpie, Aust. 640 

Kabaul 7,000 

Baiatea (island) 4,505 

Kaivavae (island) 

Rakahanga (Island) 

Ralik (islands) 

Rangiroa (island) 

Rapa (island) 

Rapa Nul (Easter) 

(island) 

Raraka (island) 

Rarotonga (island) 

Ratak (islands) 

Reao (island) 

Recherche (archipelago), 

Aust, 

Reinga (cape), N. Z. 

Bennell (island) 

Bimatara (island) 696 
Rockhampton, Aust. 

34,983 

Roebourne, Aust. 

Roma, Aust. 

Rongelab (atoll) 

Rosario (island) 

Rota (island) 

Botuma (island) 

Rurutu (island) 

Saint Albans. Aust. 

Saipan 

Saipan (island) 

Sala y Gomez (island) 
Salamaua 

Samarai 777 

Samoa (islands) 

Samoa. American 18,937 
Samoa. Western 

(N. Z.) 68.197 

San Cristobal (island) 
Sandstone, Aust. 

Santa Cruz (island) 

Santa Cruz (islands) 

Santa Isabel (island) 

Savali (island) 

Sawoe (Islands) 

Segond 

Senyavin (islands) 

Society (Society) 

(Islands) 

Sofu Gan (island) 

Solomon (islands) 

Sonsorol (Islands) 

Sorol (islands) 

South Australia (state), 

Aust. 646.073 

Southeast. (cape), Aust. 
Spencers (gulf), Aust. 
Starbuck (island) 

Stewart (island) 

Sumisu (island) 


E 6 
D3 
D 5 
D 9 

LO 
B 9 
K6 
J 6 
E 6 

C 8 
D 7 
G 5 
H 8 
O 8 

D 7 
K 6 
F 6 
E 9 

D 9 

C 8 

D 9 

F 9 

E 7 
D 9 
D 7 
N 7 
F 5 
D 5 

E 8 
E 8 
F6 
L7 
746 M 8 
318 K 6 
G 5 
592 M 7 
299 M 8 


P8 
M 7 
K8 
G 4 
N 7 

O 9 
n 9 
F 7 
L8 

F 8 
B 8 
E 8 
G 4 
E 3 
E 4 
H 7 
L 8 
D 8 
£ 4 
4 
Q 8 
E 6 
E 7 
J 7 
J 7 


Suvorov (island) K 7 

Swains (island) 164 K 7 

Sydney, Aust. 

fl *484,434 
Tabctauca (island) 3,784 
Tahaa (island) 3,256 

Tahiti 29,684 

Takutca (island) 

Tamworth, Aust. 

Tana (Island) 

Tandjungsclor 
Tarawa Usland) 

Tasman (sea) 

Tasmania (state), Aust. 

257.078 E 10 


563 

5,828 


382 


136 

3.880 

95 

686 

1,166 


4,943 E 


t32.908 H 10 


101 


4,172 


41,798 

94,965 


14 


J 7 
G 7 
B 8 
G 7 
G 6 
G 6 
J 7 
C 7 
G 7 
F 5 

L 7 
E 3 
P 6 
D 5 
D 5 


Sunday (island), N. Z. 
Suva (cap.), Fiji (Is. 


D 8 
E 10 
D 9 
L6 
576 0 10 
E 2 
J 8 


11,398 H 7 


12,071 

5,869 

1,991 

3,582 


F9 
H 6 
L 7 
M 7 
L7 
E 8 
n 7 
B 6 
H 5 
G 9 


1,698 

2,000 


5C7 

7.126 


Tau (island) 

Taveuni (island) 

Tawao 

Tcmatangi (island) 
Tennant Creek, 

Aust. 

Tcrnate 

Tetiaroa (island) 

Timaru, N. Z. 

Timor (sea) 

Tinian (island) 

Tokelau or Union 
Group (Elands) 

Tonga or Friendly 

(islands) 46,870 

Tongarova (Penrhyn) 
(island) 654 

Tongatabu (island) 
Toowoomba, Aust. 

33,326 

Tori (Island) 

Torrens (lake), Aust. 
Torres (strait) 

To^vnsvBlo, Aust. 34,233 
Truk (islands) 10,252 

Trust Terr., U. 8. 

(islands) 54.843 

Tuamotu (archipelago) 

6,692 

Tubuai (island) 

Tubuai (Australes) 
(islands) 

Tureia (island) 

Tutuila (island) 

U. S. Pacific Trust Ten*. 

(islands) 54,843 

Ua Pou (island) 684 

Ulelang (atoU) 247 

Ulil (islands) 

Ulithi (islands) 433 

Union Group or Tokelau 
1,388 


K 7 
J 7 
B 5 
M 8 


D 7 
C 5 
M 7 
+22,851 H 10 
B 7 
368 E 4 

1,388 J 6 


J 7 

LG 
J 8 

F 8 
E 2 
D 9 
E 6 
E 7 
F 5 

F 5 

M 7 
M 8 

L8 
N 8 
K7 

F 5 
M 6 
F 5 
F 5 
D 4 


1,007 

3,915 

70 

16,566 


(islands) 1,388 J 6 

Upolu (island) J 7 

Uracas (Pajaros) 

(island) 

Vahitahi (island) 69 

Vaitupu (island) 728 

Vanikoro (island) 

Vanimo 

Vanua Levu (island) 

Vavau (islands) 

Victoria (state), 

Aust. 2,054,701 

Vila 

Viti Levu (island) 

Volcano (Kazan) 

(islands) 

Vostok (island) 

Wagga Wagga, Aust. 

15,351 

Wake (island) 

Wallis (islands). 4,500 
Wanganui, N. Z. t29.717 
Warmambool, Aust. 

9,997 

Warwick, Aust. 7,130 
Washington (island) 158 
Wau 1,865 

Welford, Aust. 

Wellesley (islands) 

Wellington (cap,), N. Z. 

+133,414 H 10 
Wentworth, Aust. 2,528 E 9 
Wessel (islands) D 7 

Western Australia 

(state), Aust. 502,480 C 8 
Westport, N. Z. 5,505 H 10 
Whyalla, Aust. 7,845 D 9 
Willis (islands) F 7 

Wilson’s (promontory), 

Aust. E 9 

Wiluna, Aust. 576 C 8 

Winton, Aust. 1,361 E S 

Woleai (islands) 399 E 5 

Wollongong, Aust. 18,116 F 9 
Wyndham. Aust. 458 C 7 
Yap (islands) 2,709 D 6 

York (cape), Aust. E 7 


E 3 
N7 
H 6 
G 7 
E 6 
H 7 
J 7 

E 9 
G 7 
H 7 

E 3 
L7 

E 9 
G4 
J 7 
H 9 

E 9 
P 8 
U 5 
E 6 
E 8 
D 7 


:i8i 




ON OKINAWA— GREAT AMERICAN MILITARY BASE IN THE PACIFIC 



Steel matting from a wartime airfield fences this thatched On the southern third of the island, the area developed by the 
hut. The battles in 1945 destroyed most of the timber. Amer- armed forces, new American homes look like those in a modem 
ican administrators are striving to improve native housing. suburb. These are typhoonproof. Here are two “army families.” 


France, Japan forced the defeated French to admit 
Japanese troops into Indo-China. On Dec. 7, 1941 
(United States time), they attacked American and 
British bases from Singapore to Pearl Harbor. In a 
few weeks they captuied Singapore, the Philippines, 
and the East Indies. Within six months they e.xtended 
their control from the borders of India eastward to 
the International Date Line and southward to about 
10 degrees below the equator. Their “Greater East 
Asia Co-prosperity Sphere” then embraced nearly 
one quarter of the people of the world. 

From August 1942 to mid-1945 the United States 
fought its way back over the islands of the Pacific. 
In the spring of 1945 the Ameiican forces approached 
the Japanese mainland \vith the seizure of I wo Jima 
in the Volcano Islands and Okinawa, largest in the 
Ryukyu chain. Japan’s last hold on the Pacific was 
smashed when American fliers diopped an atomic 
bomb — the first used in war — on Hiroshima, August 6 
(Far Eastern time). Two daj^s later Russia declared 
war on Japan. The Japanese surrendered on August 
15, but Russian forces continued into Manchuria. 

World War II Revolutionizes the Far East 

The first IVorld War had little effect on the Far 
East. World War II, hov ever, changed nearly all the 
Orient and virtually vnped out the West’s holding in 
Asia. Colonies demanded independence. The Dutch 
weie forced to fiee the East Indies, which became 
the Republic of Indonesia. France had to give local 
government to Indo-China, accepting its tliree states 
as members of the French Union. The states w^ere 
Cambodia, Laos, and Viet Nam. The West gave up 
extraterritorial rights in China. 

The United States had already arranged to with- 
draw as a Pacific pow er. On Julj" 4, 1946, it fulfilled an 
earlier pledge to free the Philippine Islands, which 
became the Republic of the Philippines. The war, 
however, had shown need for strategic American bases 


in the Pacific. In 1947 the United Nations granted 
the United States trusteeships over the Marianas, 
Marshalls, and Carolines. The United States kept 
control of the Bonins and Okinaw’a, where it built air 
and naval bases. 

The Marshalls became a proving ground for United 
States nucleai fission w'eapons. After the natives 
had been moved, atom bombs w'ere exploded off Bikini 
in 1946 and on Emw'etok atoll in 1948 and 1951. In 
1952 it exploded the first hydrogen bomb, off Eniwe- 
tok; and, in 1954, exploded a massive H-bomb off 
Bikini. Terrified natives of the Marshalls asked that 
such tests be stopped in the area, at least until 
greater safeguards w'ere installed. 

March of Communism and Measures to Halt It 

The trustees administering the islands set up a 
South Pacific Commission in 1947 to help the natives 
improve public health and agricultural methods. The 
islands made gradual but marked pi ogress. 

In the larger land areas of the Pacific, how^ever, 
the poverty and discontent of the people led many of 
them to accept Communism as a possible solution to 
their problems. China fell to the Communists in 
1949. Communists invaded South Korea in 1950 and 
also thieatened to win Indo-China in 1954. 

In an effort to keep South and Southeast Asia from 
the Communist advance, the democracies worked out 
various plans. In 1950 the British Commonwealth na- 
tions set up the Colombo Plan. This program, wdth 
Point Four aid fiom the United States, aimed to im- 
piove the technology and the health and economic 
conditions of Asiatic and Pacific lands. 

To meet the thieat of Communist aggression in the 
Pacific, the United States in 1952 signed mutual de- 
fense pacts wdth Australia, New Zealand, and the 
Philippines. In 1954 the United States suggested 
that a Southeast Asia Alliance be formed, similar to 
the North Atlantic Treaty Organization (NATO). 



Paderews KI (pad-g -rSf- 
ske), Ignace Jan (1860- 
1941). Until Paderewski 
was 24 3 '-ears old, his teach- 
ers and associates told him 
he would never be a con- 
cert pianist. “You don't 
have the hands for the 
piano.” He persisted, 
and became one of the 
greatest pianists of all 
time, ranking with Franz 
Liszt and Anton Ruben- 
stein. In addition to win- 
ning world fame as a pian- 
ist and composer, he became premier of Poland and 
gave much of his fortune to aid that nation. 

He was born Nov. 6, 1860, in the village of Kury- 
lowka in southwestern Russia, a region which origi- 
nally was Polish. His father, manager of several large 
estates, encouraged the boy’s love of nature and 
music. When only three years old, Jan began to pick 
out notes on the piano. 

Polish uprisings of 
1863-64. One morning the Cossacks seized him and 
then struck terrified Jan with a leaded whip. He never 
lost ^s hatred of Russia. At the age of 12, Jan entered 
the Conservatory at Warsaw, where his teachers had 
him specialize in the trombone. He graduated in 1878 
then taught piano there until 1883. The great Polish 
actress Helena Modjeska then persuaded him to re- 
sume his piano studies, in 1884. 

He began his concert career in Vienna in 1887, 
then played in Paris and London. He made the 
American concert tours in 1891. 
With his mane of red-gold hair and quick, intense ges- 
tures, he made a dramatic appearance on the stage. 
In 1897 he endowed the Paderewski Fund to give 
pnzes every three years for the best works by Ameri- 
can composers. 



^ became the first premier 
ir.o 1 ^®P^bIic of Poland. He retired in 1919. In 
1921 he settled near Paso Robles, Calif. When Poland 
was conquered in World War II, he accepted the 
g'esidency of the Polish parliament in exile in 1940 
His compositions include ‘Minuet in G’; an opera! 

Polonaise'; and ‘Symphony in 
B Minor . 111 1936 he appeared in a motion picture, 
Moonhght Sonata’. His ‘Memoirs’ were pubhshed 

Lll l buried in 

Arlington National Cemetery, 

Pageant. Through the summer at Williamsburg, 

\ a., scores of brilliantly costumed men and women 

enact a pageant, ‘The Common Glory’, which portrays 

memorable ^ents m the history of colonial Virginia. 

V iitten by I^ul Green, it was first produced in 1948. 

Since World War II, pageants such as this have taken 

on new ^pularity. Other notable historical pageants 

mclude Green’s ‘Lost Colony’, presented at Mantee, 

N. C., portraying Sir Walter Raleigh’s tragic colony 

pn Roanoke Island; and Kermit Hunter’s ‘Forever 


This Land’, given at New Salem State Park, 111., show- 
ing the life of Abraham Lincoln as a young man. 

This form of pageant tells the story in dialogue as 
well ns in spectacle. Some also have musical accom- 
paniment, and some include interpretative dancing. 
Each has a large cast of characters, and performances 
are usually^ given outdoors. 

This kind of drama was created by a British play- 
wright, Louis N. Parker, in 1905. That year, at Sher- 
borne in England, Parker produced a pageant cele- 
brating the town’s I,200th anniversary'. Residents of 
all ages took part in this first modern pageant. 

American cities soon began similar productions to 
celebrate their- local history. Within a few years they 
developed other pageant forms, such as the masque, 
civic festival, and school celebrations of special occa- 
sions such as Christmas. Today' many of the school 
productions are entirely' the work of the students. 
They' write the book and music and design and make 
the costumes and scenery'. 

Medieval “Pageant” and Pageant Parades 

The medieval “pageant” was not a group spectacle. 
It was merely' the name for the wagon stage on which 
players performed miracle and ray'stery' plays {see 
Miracle Plays). Later the word “pageant” came to 
mean a spectacular procession. Stately parades com- 
memorating religious and historical events have long 
been a custom in European cities. 

One of the earliest of such historical pageants was a 
parade held in 1888 in Marietta, Ohio. Costumed resi- 
dents portrayed the history' of the community. 

Later other cities developed special annual pageant 
parades. Among the best know'n is the procession 
during the Mardi Gras each year in New Orleans, La. 
Other notable pageant parades include the great line 
of floral floats for the Tournament of Roses in Pasa- 
dena, Calif.; the Festival of the Veiled Prophet in 
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St. Louis, Mo., and the Mummers’ Parade in Philadel- 
phia, Pa., on New Year’s Day. Many towns and even 
villages put on pageant parades for such special occa- 
sions as flower, fruit, and harvest festivals, patriotic 
hoUdays, school homecomings, and the community’s 
centennial. In recent years communities have devel- 
oped a new kind of pageant — a festival displaying the 
produce for which the region is especially noted. 
Every year, for example, some communities stage 
festive celebrations for “Sweet Corn Day,’’ “Milk 
Day,” and, in one Hhnois region, “Sauerkraut Day.” 
Paine, Thomas (1737- 
1809). Small, wiry Tom 
Paine was the “firebrand 
of the American Revolu- 
tion.” His fiery writings 
brought courage in times 
of crisis. The first was in 
January 1776. At that 
time, the colonies were 
still spht on the question 
of declaring independence 
of England. Some in- | '' 

structed their delegates in 1 
the Continental Congress 
to act against separation 
from the “mother country.” Thousands of colonists 
were undecided. On January 10, Paine pubUshed a 
little pamphlet, ‘Common Sense’. To rally the falter- 
ing, he wrote: “Freedom has been hunted around 
the globe. Asia and Africa have expelled her . . . and 
England has given her warning to depart. 0, re- 
ceive the fugitive and prepare in time an asylum 
for mankind!” 

Colonists up and down the seaboard read this stir- 
ring call to action. Washington himself said it turned 
doubt into decision — for independence. 

Restless Youth and Manhood 

Paine was born in Thetford, England. His mother 
was an Anghcan; his father, a corset maker, was a 
Quaker. The family was poor and, at 13 years of age 
Tom left school to work for his father. At 19 the 
restless lad shipped out on a privateer in the Seven 
Years’ War. In a few months, however, he left and 
became an apprentice to a London manufacturer. 

During the next few years he jumped from job to 
job, finally becoming an exciseman, or collector of 
internal revenue taxes. Meanwhile, he studied Mdely, 
especially in science and mechanics. He neglected his 
excise duties and was dismissed in 1774. 

He sailed for America, carrying letters of introduc- 
tion from Benjamin Frankhn, whom he had met in 
London. Franklin recommended him for the “genius 
in liis eyes.” Franklin’s letters got him the post of 
assistant editor of the new Pennsylvania Magazine in 
Pliiladelphia; Paine’s first essay deplored slavery in 
the colonies. He always struck for freedom. 

He served for a time in the Continental army, 
sharing the hardships of the ill-equipped, hard-pressed 
American troops. He saw the mounting discourage- 
ment and so, on Dec. 23, 1776, he started publishing 



‘The Crisis’, a series of 16 pamphlets. It began with 
the challenging words: “These are the times that try 
men’s souls.” Washington ordered it read to “every 
corporal’s guard in the army.” 

Paine was given a major post in the Continental 
government but he indiscreet^ pubhshed confidential 
information and was forced to resign in 1779. After 
the Revolution, Congress and the states of New York 
and Pennsylvania granted him land and money. 

He returned to England in 1787. There he pubhshed 
‘The Rights of Man’ in support of the French Revolu- 
tion. Today the book seems moderate, but it so stirred 
England that he was indicted for treason. Fleeing to 
France, he was elected to the Convention, where he 
opposed the execution of Louis XVI. His humani- 
tarian stand won him the ill wiU of the Jacobins, and 
he escaped the guillotine only through the fall of 
Robespierre. After ten months in prison he was re- 
leased and aided by James Monroe, then American 
ambassador to France and later president. 

Paine, in 1796, wrote that President Washington 
had neglected him. This unjustified attack and his 
criticism of the Bible, in his ‘Age of Reason’, lost him 
many friends. He was, however, not an atheist, but a 
deist. He returned to America in 1802. An outcast 
and in iU health, he wandered from place to place until 
his death on June 8, 1809, in New York City. 
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Here is the cover of Paine’s history-making pamphlet, ‘Common 
Sense’. The author of the 47-page essay is given only as ‘Writ- 
ten by an Englishman,” following the day’s custom of anonymity. 
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The ARTISTIC 
INTERPRETATION 
0/ LIFE and NATURE 

■pAINTiNG. ‘Two Little Circus Girls’, by the French 
■^artist Auguste Eenoir (re-nwar'), is a painting 
about which everyone has a pleasant feeling. Even 
at first glance one likes this painting of two young 
performers in the circus who are receiving the ap- 
plause of the audience. 

We are struck at once by their natural, unaffected 
charm and dignity. They are Uke girls we might ex- 
pect to meet in a school or at a summer camp. Renoir 
is showing us that they are human beings ndth the 
same interests and pleasures as the rest of us, in spite 
of the unusual nature of their work. 

Renoir has done manj' things to make this picture 
appealing and beautiful. First of all he has shown 
a sympathetic interest in people by treating these 
children with warmth and understanding. 

Warm Colors and Rounded Forms 

Another of the striking features of the picture is 
its wonderful use of warm colors. The girls have 
warm, healthy skin and glossy brown hair held in 
place with golden-yellow ribbons. These colors are 
repeated in their golden shoes and the fringe on 
their costumes. One girl is holding several of the 
balls which they have used in their performance. 
They are a rich orange. The girls are surrounded 
by the golden-brown background of the arena floor. 
All these colors and the dull red railing at the back 
are warm. Blues and greens, which are cool colors, 
are used only in very small areas to contrast and 
heighten the effect. 

Renoir’s emphasis on full rounded forms is still 
another device to increase the physical appeal of the 
picture. Straight lines are apt to be harsh and me- 
chanical; curved lines are soft and attractive. All 
the major forms are full and rounded. Note especially 
the orange balls and the heads of the girls. The arms 
of both of them, especially the one on the left, are 
arranged in full curves. Curves and rounded forms 
are also emphasized in the hair ribbons and the 
lines and decorations on the costumes. The railing 
which surrounds the circus arena in the background is 
also rounded in form. 

Notice that all the edges in the composition are 
indefinite. The forms appear to dissolve against each 
other. Their softness gives the effect of warmth, 
movement, and energy. Hard edges, like straight 
lines, tend to be sharp and cold. 

Here, then, is a work of art in painting. Renoir 
was a great artist because he was able to take some 



Botticelli, Sandro, or Alessandro di (1444P-1510), Italian. 
PORTRAIT OF A YOUTH. 

About 1484. Tempera on wood. 16 in. x 12 in. 

Mellon Collection. 

National Gallery of Art, Washington, D. C. 


aspect of life and give it depth and meaning. To do 
this he has made use of the many devices common to 
painting — composition (the arrangement of the ob- 
jects within a picture), color, form, and te.xture. 
All these he has used with such taste, sensitivity, 
and power that the result is deeply affecting. People 
who look at the picture are moved by a love for the 
beauties and wonders of life. 

A Botticelli Portrait 

Art, of course, is as varied as the life from which 
it springs. Each artist discovers and portrays dif- 
ferent aspects of the world for us. It is interesting 
to compare ‘Two Little Circus Girls’ with ‘Portrait 
of a Youth’, done almost 400 years earlier by the 
Italian artist Sandro Botticelli (bdt-t^chen) . He too 
shows a deep interest in people in this honest and 
sympathetic portrait. He too has painted his subject 
almost entirely in warm colors. The browns and reds 
are deeper and richer than in the Renoir and they 
give the same feeling of warmth. 

Whereas the Renoir has only soft indefinite edges 
and is full of rich texture, the Botticelli has sharp 
defimte forms and smooth surfaces. There is much 
more emphasis on line and form and less concern with 
light and atmosphere. These pictures show how 
varied, yet how similar, paintings can be. 
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Burchfield, Charles E. (born 1893), 
American. 

NOVEMBER EVENING. 
1932. Oil on canvas. 32|in.x52 in. 
Metropolitan Museum of Art, 
New York, N. Y. 


On the following pages are other examples of great 
art from many periods and places, chosen to help us 
enter into the wonderful world of enjoyment and 
understanding which painting can provide. 

Many Different Subjects Are Possible 
A painter does not need handsome and attractive 
subjects such as those we have just seen. He often 
transforms an ordinary subject through his artistiy. 
Look at ‘November Evening’ by the American artist 
Charles Burchfield. Its simple homes and stores are 
typical of many crossroads towns in the Midwest. 
Beyond the buildings stretches the vast prairie, and 
over the whole landscape is a dark autumn sky. 

Burchfield has given the scene a real dignity 
through his honest and open treatment. He has 


not tried to make the picture “pretty” by hiding 
the poor proportions of the buildings or their un- 
gainly grouping. By stressing the contrast be- 
tween the huddled buildings and the great open spaces 
surrounding them, he gives a feeling of warm 
human companionship. Land and sky rule the 
lives of the people in this little community. The 
buildings reflect the curve of the swell of land on 
which they rest, as the windows reflect the light of the 
evening sky. Yet man, for all his awkwardness and 
clumsiness, still maintains a simple dignity. 

‘Hopscotch’ is another painting of an unexpected 
subject. The American painter Loren Maciver 
(m&k-l'ver) has set down on canvas a small fragment 
of our world — a patch of asphalt on which some chil- 




Maclver, Loren (born 1909), 
American. 

HOPSCOTCH. 

1940. Oil on canvas. 27in. x35fin. 
Museum of Modern Art, 

New York, N. Y. 
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dren have been playing. From this simple source she 
has discovered a world of wonder. The asphalt is no 
longer just a material with which streets are paved 
but a substance of fascinating and varied shapes and 
rich textures. It is a playground for children. The 
regular chalked lines of the hopscotch are an inter- 
esting contrast to the free, irregular shapes of the 
pavement. In this small scene we also get some hint 
of the forces of the world. The paving material has 
bubbled and eroded because of the action of sun, 
rain, and frost. Miss Maciver has shown that even a 
commonplace subject has beauty. 

Nonobjective Painting 

Some artists use no subject at all in their paintings 
and depend only on forms, colors, and textures to 
create interest and meaning. Most music makes no 
attempt to imitate natural sounds, and there is no 
reason why painting should always make use of 
natural objects. ‘White Lines’, by the American 
I. Rice Pereira (pe-rd'rq), is a fine example of such 
“nonobjective” painting. Miss Pereira has con- 
structed her picture entirely with lines and rectangles 
of different shapes, sizes, colors, and textures. The 
rectangles appear on top of and next to each other. 

Some run in one direction, some in another. This is a 
study in patterns. Like music, it creates beauty from 
rhythm and harmony. 

Why Artists Paint 

Briefly it may be said that artists paint to dis- 
cover truth and to create order. They put into their 
pictures our common hopes, ideals, and passions and 
show us their meaning and their value. Creators in 
all the arts make discoveries about the wonders and 
beauties of nature and the dignity and nobility of man. 

They give these an order which enables us to see and 
understand life with greater depth. Beauty gener- 
ally results from order but as a by-product, not a 
primary aim. Not all works of art are beautiful. 

In the early part of the 20th century a group of 
American artists began painting scenes of industrial 
subjects such as railroad tracks and factories. At 
the time the pictures were considered ugly and offen- 
sive. Yet these pioneers discoveied in such subjects 
much that was beautiful. Today it is commonly ac- 
cepted that industrial scenes are rich sources of 
pleasure in art. It was the artist, perceptive and 
sensitive, who discovered new areas of enjoyment. 

The painter intensifies our experiences. By finding 
new relationships among objects, new forms, and new 
colors, he shows us things in our environment which 
we overlooked or ignored. He makes the world about 
us become alive, rich, beautiful, and exciting. 

The painter must feel very deeply about expressing 
some idea or emotion. The intensity of his interest 
is essential. Without it no paintings of any worth 
or importance can be produced. 

Pereira, I. Rice (born 1907), American. 

WHITE LINES. 

1942. Oil on vellum. 25 J in. x 21J in. 

Museum of Modern Art, New York, N. Y. 


Tlie subject which an artist selects for a painting 
depends largely upon the time in which he lives. 
A painter living in the Middle Ages would probablj^ 
have picked a religious subject, for that was almost 
the only kind of topic portrayed at the time. Had he 
lived in Holland during the 17th century he might 
have painted portraits, family scenes, or arrangements 
of dishes, fruits, and flowers, called still lifes. 

At the present time few artists are painting reli- 
gious pictures, and portraiture is less important than 
it was formerly. Many new subjects have become 
available. The airplane has inspired artists to work 
on problems of space. The increasing use of machines 
has led painters to study mechanical forms. Abstract 
and nonobjective subjects seek to find some basis 
of order in a rapidly changing world. 

In particular, modem painters are concerned with 
painting the inner world of thoughts, feelings, and 
dreams. This inner world draws upon very different 
forms and relationships from the outer world of 
reality. Such pictures appear strange and difficult to 
understand because they are so new. Paul Klee’s 
‘Intention’ (page 23&) and Salvador Dali’s ‘The Per- 
sistence of Memory’ (page 34c) are examples. 

Having selected his subject the painter is faced 
with the problem of giving it form. Will his idea be 
communicated best by the use of reahstic or abstract 
forms? Should it be done in bright or in dull colors? 
Should the effect be exciting or restful? The answer 
to these and similar questions will be answered only 
in terms of what the painter is trying to do. In a 
good painting everything in it grows out of and de- 
velops from the intent of the artist. 

Four Modem Paintings 

The four 20th-century paintings on the next two 
pages offer interesting contrasts in intent and treat- 
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Hartley, Marsden (1877-1943), 
American. 

MT. KATAHDIN, 

AUTUMN, No. 1. 

1959 - 40 . Oil on canvas. 30| in. x 40 in 
Frank M. Hall Collection. 

University of Nebraska Art Galleries, 
Lincoln, Neb. 


ment. 'Mt. Katahdin, Autumn’, shows personal feel- 
ings about the beauties of nature. Marsden Hartley 
has simplified and intensified the colors and forms 
which impressed him in the Maine landscape. In 
the middle ground is a low mountain coveied with 
trees in brilliant fall color. Against it are silhouetted 
several pines, their stable greens offering a fine con- 
trast to the exciting orange red. Mt. Katahdin itself 
dominates the picture, strong and solid both in its 
simple shape and in the dark blue-purple color. Be- 
hind the mountain the clouds have lieen given strong, 
simple forms like the mountain itself. The water in 
the foreground reflects all the elements in the scene, 
combining them into a lively pattern. Hartley has 
conveyed beauty by intensifying essentials. 


In ‘Summer Landscape’ Stuart Davis has chosen a 
much less dramatic scene. He has avoided shadows so 
that all the forms may stand out clearly. The shapes 
of the buildings are solid and sturdy. Edges of the 
foliage are lively and playful. Many things, such as 
fences and clouds, are only indicated with a kind of 
shorthand. Most of the important elements in the 
picture are either very dark or very light. The con- 
trast between objects makes sharply clear their rela- 
tionship to each other and at the same time builds up 
an energetic pattern of lights and darks. ‘Summer 
Landscape’ conveys a feeling of space and joy. 

‘Interior with Table’, by Georges Braque (brdk), 
shows another kind of treatment developed by con- 
temporary artists. We recognize a table on which 



Braque, Georges (born 1881), French. 
INTERIOR WITH TABLE. 
1942. Oil on canvas. 84 in. x 60 in. 
Hugo Gallery, New York, N. Y. 
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Davis, Stuart (born 1894), 
American. 

SUMMER LANDSCAPE. 
1930 . Oil on canvas. 29 in. x42 in. 
Museum of Modern Art, 
New York, N. Y. 



various objects are placed, but they are not recog- 
nizable in any photographic sense. Braque has em- 
phasized various aspects of the objects in the picture 
which he thought were important. For example, he 
has shown us the top of the flowerpot in a generally 
elliptical form, but the bottom is flat. Both these 
facts are true, but they are not both seen in that 
way in a specific view. Braque, therefore, has not 
tied himself down to what might be seen at a par- 
ticular time, but he has told us many different things 
about the objects and their relationships. 

‘Intention’, by Paul Klee (kid), does not draw upon 
recognizable subject matter. It is a picture of a 
thought process. Klee has given us an idea of what 
an intention might be composed. Slightly to the left 


of the center is a simplified outline of a body and 
in the head at the top is a single eye. A large num- 
ber of forms surround it, signifying the thoughts 
which might go to make up an intention. Many are 
easily identified — a tree, an animal, several figures. 
Others are vague, and the simple forms might be 
interpreted in many ways. Some of these are shown by 
themselves, but some are joined to other forms. 
All are edged in lighter colors. 

The background is a clear brick red on one side; on 
the other side it is dull green. Perhaps the painter is 
saying that some thoughts are sharp and clearly re- 
membered; others are dim and vague. Whatever we 
make of the picture, we are fascinated by the rich, 
varied pattern and the wealth of interesting forms. 


Klee, Paul (1879-1940), Swiss. 

INTENTION. 

1938. 

Oil on newspaper over canvas. 

Klee-Stiftung, 
Berne, Switzerland. 
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Floral offerings for the god, Mentu 
XIX Dynasty. 

Copy of a wall painting from the tomb of User-Het. Thebes, Egypt. 
Metropolitan Museum of Art, New York, N.Y. 



Portrait panel. Egypto-Roman. 

2d century A.D. Encaustic on wood. 15 in. high. 
From El Fayum. 

Metropolitan Museum of Art, New York, N. Y. 


As we review the history of painting we will see 
other examples of subject matter and technique. 

Painting in Ancient and Medieval Times 
The Cro-Magnon peoples of prehistoric times weie 
highly developed artists. On the walls and ceilings 
of several caves in Spain and southern France have 
been found remarkable paintings of the animals upon 
which the food supply of the cave man depended. 
They are drawn with a sensitivity and accuracy that 
have seldom been equaled in the history of art (see 
Drawing; Man). The cave man probably believed 
that picturing animals so realistically gave him a magic 
control over them and promised success in hunting. 

Egypt produced a great civilization three thousand 
years before the Christian Era (see Egypt, Ancient). 
Its tombs and temples were ornamented with paint- 
ings of great distinction. Shown above, left, is a 
painting from a tomb at Thebes. It shows floral 
offerings being made to the hawk god, Mentu. In 
contrast to the realistic drawings of the cave men 
thousands of years earlier, this is highly stylized. 
Yet the figures are drawn with great delicacy and 
refinement. Repeating the figures and plants gives a 
feeling of rhythm. The many variations among the 
figures give subtlety and richness. 

Very little painting has survived from the classi- 
cal age of Greece and Rome. The decorated vases of 
the Greeks and wall paintings from Pompeii and Her- 
culaneum are among the few remains (see Greece; 
Greek and Roman Art) . Some of the best e,xamples of 
classical painting come from Egypt. The portrait 
above, right, is from a tomb. At the time it was made 
(2d century a.d.) Egypt was being ruled by Rome, but 
the artist who painted the portrait was a Greek. It is a 
realistic painting, done with simplicity and power. 

Christianitj’’ spread slowly throughout the Western 
world, becoming the official religion of the Roman 


Empire in the 4th century. By that time, however, 
the empire was falling apart and the capital was 
moved to Byzantium. There a stiff and formal style 
of art, called Byzantine, developed and lasted for 
hundreds of years. Examples of it may be seen in 
Istanbul and in some Italian cities, particularly 
Ravenna, which for a time was the capital of the 
Byzantine empire in Italy (see Ravenna). 

During the Middle Ages, which extended from 
about the year 500 to about 1600, the church was 
the only stable institution in Western Europe. The 
monasteries alone kept culture and learning alive. 
Many of the monks were fine artists and craftsmen. 
The manuscripts which they copied and decora,ted 
are the most beautiful e.xamples of art of the period. 
They are called illuminated manuscripts (see Books). 

Beginning with the 12th century, life became more 
secure. Towns grew and trade and industry prospered. 
These towns became centers not only of wealth but of 
art and learning as well. In northern Europe a style 
of art developed which we call Gothic. It is best known 
for its magnificent cathedrals (see Cathedral). The 
stained-glass windows are the glory of the cathedrals. 
They are really paintings in glass (see Glass). 

Late Italian Gothic Painting 

The rise of town life brought with it a spirit of 
inquiry and invention. Men questioned ideas that had 
been held for centuries. New ways of living demanded 
new solutions. The painting by Giovanni Cimabue 
(che-ma-hg'd), ‘The Madonna of the Angels’, is espe- 
cially interesting because it shows some of the char- 
acteristics of the Byzantine style, which had been 
accepted for many centuries, and the beginnings of a 
search for new solutions to the problems of painting. 

In this painting we see Mary and the Infant Jesus 
on a throne surrounded by angels. The composition 
is stilted and symmetrical, the figures stylized and 
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impersonal. We may have some difficulty in accepting 
a painting of people who look so unlifelike. We must 
remember, however, that the early artists were aware 
that they were pamting not flesh and blood people 
such as those we see about us every daj'- but divine 
creatures of heaven. Divinities were therefore pre- 
sented as magnificent and aloof. If, however, this 
is compared with earlier paintings in the Byzantine 
style, we can see that Cimabue has already departed 
noticeably from the tradition of the time. In spite 
of their coldness the figures are beginning to take on 
human characteristics. 

The Italian Giotto (gol'to) was the artist who 
made the great break with Bj'-zantine tradition. He 
was enormously popular during his lifetime and was 
considered one of the greatest artists wffio had ever 
lived. Even today Giotto is regarded highly. (See 
Giotto.) 

‘The Descent from the Cross’ is one of his finest 
works. This scene is one of a series on the life of Jesus 
Christ and the Virgin IMary which he did in a small 
chapel in the city of Padua. It deals with the grief of 
Christ’s mother and His followers after He had been 
lowered from the cross. Giotto has introduced human 
feeling and emotion into painting. These are real 
people overpowered bj’^ grief. Ho has conveyed the in- 

Cimabue, Giovanni, real name Cenni di Pepo (1240-1302’), 
Italian. 

THE MADONNA OF THE ANGELS. 

Last quarter, 13th century. 

Tempera on wood. 166f in. x 108| in. 

Louvre, Paris, France. 


Giotto di Bondone (1266’-1337), 
Italian. 

the DESCENT FROM 
THE CROSS. 
1304-6 Fresco, 91 m x 97 J in 
Arena Chapel, Padua, Italy. 
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Eyck, Jan van (1390^-1441), 
Flemish. 

THE MARRIAGE OF 
GIOVANNI ARNOLFINI 
AND GIOVANNA CENAMI. 

1434. Oil on wood 
32j in. X 232 >n. 

National Gallery, 

London, England. 


tensity of their emotions not only by facial expres- 
sions but by postures and gestures. This is a paint- 
ing filled with the drama of life m terms which every- 
one can understand. 

Giotto was not immediately followed bj' any artist 
of equal ability, and there was little development in 
Italian painting for almost a century. We must go 
to the north of Europe for the next important step. 

Late Gothic Painting in Flanders 

In Flanders, two brothers, Jan and Hubert van 
Eyck (ik), were working during the first part of the 
15th century. They were the fiist to make use of 
atmosphere in their paintings The picture ‘The Mar- 
riage of Giovanni Arnolfini and Giovanna Cenami’ 
is by Jan, the more famous of the brothers. This 
little picture is one of the earliest to give us the feelmg 
that the figures are standing in space surrounded by 


light and air. The light, coming from the left, brightens 
up and falls softly on the whole scene. There are 
high tones and shadows. Forms change from light 
to dark as they turn away from the glow. 

We are aware of different materials — fur, metal, 
cloth, glass — ^and the way m which light is absorbed 
or reflected by each to show their particular qual- 
ities The details of the picture are remarkable — the 
slippers on the floor, the oranges on the window sill 
and chest, the chandeUer, and the reflection of the cou- 
ple and the open window in the convex mirror at 
the rear of the room. 

Van Eyck put in these details because they had 
meaning for the picture. The portrait of the newly 
married couple is actually a record of the wedding 
done by the artist, who was present at the ceremony. 
He has told us that in the inscription with his signa- 
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ture on the rear wall. St. Margaret, whose carved 
figure appears on the bedpost, is the patron saint of 
newl 3 ^ married women. The little dog in the fore- 
ground is a symbol of wifely faithfulness. The hand 
of Giovanni Arnolfini is raised in a gesture of an oath 
of fidelity. 

The Van Eyck brothers were the first artists to em- 
ploy effectively a then little-used medium, oil paint.. 
Heretofore, artists had worked almost entirely in 
tempera, as did Cimabue in ‘The Madonna of the 
Angels’, or in fresco, as did Giotto in ‘The Descent 
from the Cross’. (The materials of painting are dis- 
cussed in a later section of this article.) Oil paints 
made possible a much greater range of effects. Not 
only was it possible to render objects with.more detail 
but the colors themselves had greater depth and bril- 
liance. Knowledge of the new medium quickly spread 
throughout Europe and it was eagerly taken up 
bj’’ other artists. 

Van der Weyden, Memling, and Bosch 
One of the followers of the Van Eycks was Rogier 
van der Weyden (m'den). His ‘Portrait of a Lady’ is 
shown here. The important feature of the composition 
is the emphasis on the full, rounded face and head. In 
contrast, her headdress is composed almost entirely of 
straight lines. It forms an inverted V. The V is 
echoed at her neck where the major lines of the head- 
dress are almost exactly repeated. Notice too that the 
fingers of the hands at the bottom of the picture also 
take a V shape. By contrasting the angular forms 
with the rounded ones, Van der Weyden has empha- 
sized the roundness of the face. By repeating the 
angular form in a different size and position he added 
variety yet achieved unity between the parts of the 
picture. 

One of Rogier van der Weyden’s pupils was Hans 
Memling, whose ‘Madonna and Child with Angels’ is 
shown on the next page. In the center of the picture 
is the Madonna, holding the Infant Jesus with one 
hand and an open book with the other. The rich 
brocade behind her and the oriental rug on which 
her throne rests contrast with the simplicity of her 
own dress. 

The Child is both of heaven and of earth. His right 
hand is raised in a gesture of benediction and is also 
an indication of childish interest in the orange which 
is being held toward Him by one angel. Both the 
angels are kneeling slightly toward the Mother and 
Child in a gesture of reverence, and one of them is 
playing music in their honor. The four figures are 
further related by a strong arch directly behind 
them, which is rich with Gothic ornamentation. 
Through the arch, to each side of the Virgin, we are 
given views out into the countryside. 

Compare the treatment of this landscape with that 
in the painting by Giotto. Here distance and at- 
mosphere are shown not only by accurate drawing 
but also by color. We know today that as objects 
such as hills or mountains go back into the distance 
they become bluer. The Van Eycks first introduced 
this principle in their paintings, and it was used and 



Weyden, Rogier van der (1400?-1464), Flemish. 
PORTRAIT OF A LADY. 


About 1455. Oil on wood. I4|in. x 10 J in. Mellon Collection. 
National Gallery of Art, Washington, D. C. 

developed by the painters who followed them. This 
picture bj'' Memling gives the observer a wonderful 
feeling of peacefulness. Here all men are at peace. 
Onl}' love and harmonj- exist. 

A great contrast to the painting by Memling is the 
one bj"^ Hieronymus (or Jerome) Bosch (bdsk) (page 
25d). He was a Dutch artist who lived somewhat later 
than Memling. His work was influenced by the Flem- 
ish school of painting. But whereas the Flemish 
painters created a world of serenity and reality, the 
world of Bosch is one of horror and imagination. His 
‘Vision of Tondalys’ both amuses and frightens us. 
We see a strange animal forcing a sharp stick through 
a large ear. A creature with a great head stretches 
open its mouth to show a table with people both 
behind and under it. A man caught in a big hat finds 
that one of his legs is spro\iting roots. People fly 
through the air. In the background fire fights up 
the sky. 

We marvel at the extraordinary fantasy of the art- 
ist. We also feel that the man himself must have been 
very morbid to have been so concerned with pain. 
Although his pictures, with their weird animals and 
monsters, look as if they belong to the Middle Ages, 
they are not too unlike some of the paintings that are 
being produced today by painters who are termed 
surrealists. They too paint a world of fantasy. Bosch 



Memling, Hans (1430P-1494), Flemish. 

MADONNA AND CHILD WITH ANGELS. 

About 1475. Oil on wood. 23® in. x 18-J in. Mellon Collection. National Gallery of Art, Washington, D. C. 


lived at a time when the medieval period was giving 
way to a new age. His paintings undoubtedly reflect 
his concern for a changing world. Looked at in this 
way Bosch and his fantasies are curiously up to date. 

The Renaissance in Italy 

The development of the Flemish school of painting 
during the 15th century is the brilliant end of the 
Gothic period. At the same time, in Italy, a new and 
exciting movement had sprung up. It was called the 
Renaissance, meaning “rebirth” (see Renaissance). 

This was a period of exploration, invention, and 
discovery. Mariners sailed the seas to find new lands. 


Scientists studied their world and the heavens. 
Anatomists and artists found the human body to be 
a marvel of mechanics and beauty. At the same tune 
the culture of classical antiquity was rediscovered. 
It was one of the most exciting periods in the history 
of man and of art. 

The birthplace of Renaissance art was Florence. 
There a young painter named Masaccio (ma-zat'ch^ 
introduced many bold new ideas into painting. ‘The 
Tribute Money’ is a fresco done by him in a chapel 
in Florence. Here we see the figures of Christ, the 
disciples, and the tax collector all composed in an 
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Bosch, Hieronymus van 
Aeken (1450?-1516), Dutch. 
VISION OF TONDALYS. 
1485-95. Oil on wood. 
21 in. X 28J in. 
Denver Art Museum, 
Denver, Colo. 



area to conform to the wall surface on which the pic- 
ture is painted. 

Like Giotto, Masaccio gave his pictures a monu- 
mental quality, but he was more interested than Giot- 
to in making his people human. All his figures look 
different from one another. Masaccio had learned a 
great deal about drawing the human figure. Notice 
the solidity of the figure of the tax collector (back to 
the spectator). Although the bodies of the other 
figures in the composition are not as clear, we are 
aware of muscles and bones and movement. The 
background shows his sense of space in treating land- 


scapes. The near hill is dark in value and brownish 
in color. The ones behind are lighter in value and 
bluish, which make them appear to go back in the pic- 
ture. The work of Masaccio represents a great stride 
forward in the problem of representing the -vdsual 
world in painting. 

‘The Battle of San Komano’ (next page) is by an- 
other Florentine, Paolo Uccello (ot-chel'ld), who was 
working at the same time as Masaccio. Uccello was a 
mathematician as well as an artist. He was more in- 
terested in the mechanical and scientific problems of 
paintingthan in thehuman and psychological problems. 


Masaccio, real name Tommaso 
Guidi (1401-1428?), Italian. 
THE TRIBUTE MONEY. 
1427. Fresco. 8 ft. 4 in. high. 
Btancacci Chapel, Church of the 
Carmine, Florence, Italy. 
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Uccello, Paolo, teal name Paolo di Dono (1397-1475), Italian. 


THE BATTLE OF SAN ROMANO. 

About 1457. Tempera on wood. 81 in. x 126 in. National Gallery, London, England. 


This painting, done about 1457 to celebrate the 
victory of Florence over Siena some 25 years earlier, 
is a study in perspective. Uccello has drawn the 
figures of men and horses in a great variety of posi- 
tions in order to test his knowledge of perspective and 
anatomy. In the foreground aie broken lances and 
spears, all arranged to make the ground on which the 
battle is being fought seem flat and real. 

In the left foreground we see a fallen figure lying 
with his feet toward the front of the picture, his head 
away from the observer. Artists in describing such 
positions refer to them as “foreshortened.” Although 
we know that a human body is several times higher 
than it is wide, in views such as this the width of 
the body is as great as the height. To draw a dras- 
tically foreshortened figure convincingly is difficult. 
That Uccello set himself this problem shows the inter- 
est in discovering the laws of drawing at the time. 

The backgiound is also a study in perspective, with 
roads, fields, and hill going back into the distance. No 
use has been made of atmosphere. Only lines are used 
to show distance. Uccello’s battle does not seem very 
ferocious or his figures and animals very real. Yet his 
work was revolutionary in the discoveries that were 
made about the Visual world. 

The work of such men as Masaccio and Uccello 
characterized the period of the early Renaissance. 
Botticelli, an example of whose work we have already 
seen (page 21), was active during the last part of the 
15th century. About the beginning of the 16th cen- 
tury we enter a period known as the High Renaissance. 
It was not only an exciting time but a troubled one. 


Discoveries in science were changing man’s ideas about 
himself. The Reformation, begun in Germany, had 
split the Christian world. The growth of wealth and 
the discovery of new lands had set off a struggle for 
power, and many wars resulted. The challenges 
which the age presented acted as a spur to a group of 
brilliant aitists. They produced works at which the 
world will always marvel. 

Raphael and Da Vinci 

Raphael {raj'a-il) was a man of sunny and genial 
disposition who in his paintings created a world of 
nobility and harmony. He is especially known for his 
paintings of the Madonna and Child. Our concept of 
the Mother of Jesus is largely based on the type which 
Raphael created. ‘The Madonna and Child En- 
throned with Saints’ is one of his early works, but it 
shows many characteristics for which he is famous. 

We are aware of a harmony that runs through it. 
We feel this harmony in the arrangement and in the 
sweetness and tranquillity of the figures. Grace and 
nobility are seen in every line and movement. The 
color is rich. A complex pattern of movement is built 
up and skillfully handled through the attitudes and 
gestures of the figures and the lines of their clothing. 

The composition has great stability. The figures of 
the Madonna and Child and the infant John form a 
triangle, the general lines of which are continued 
downward in the steps below the throne. The two 
saints on either side also repeat this triangular shape. 
Compositions based upon a triangular form were de- 
veloped during the Renaissance and are especially 
satisfying because of their stability. (See Raphael.) 







About 1505. Tempera and oil on wood. Main panel 66f in. x 66i in. Metropolitan Museum of Art, New York, N. Y. 









Michelangelo Buonarroti (1475-1564), Italian. 

JEREMIAH. 
1509-12. Fresco. 
Sistine Chapel, Vatican, Rome. 


No more versatile man has ever lived than 
Leonardo da Vinci (ven'che). He was not only one 
of the greatest artists of all time but an engineer 
and scientist as well. The ‘Mona Lisa', the 
portrait of a woman referred to as La Gioconda 
(meaning “the smiling woman”), is perhaps his 
best-known work. Ever since it was painted it 
has captured people by its haunting and com- 
pelling qualities. (See Vinci.) 

It is said that La Gioconda had been saddened 
by the death of her child and that Leonardo had 
music pla}"ed to induce the wan smile which he 
portrayed. The figure is posed in a generally 
triangular form, the head at the apex. It is in 
front of a landscape which goes back into the 
distance. Da Vinci is a complete master of draw- 
ing and shading. All the forms are made with 
the greatest subtlety. Always trjdng new things, 
he used an unusual kind of pigment in the pictuie. 
As a result it has changed color. The painting 
is considerably darker than when he painted it. 

Michelangelo, Titian, and Veronese 

The greatest artist of the Renaissance was 
Michelangelo {ml-kel-&n'g^lo). Though he con- 
sidered himself chiefly a sculptor, he left us 
equally great works as a painter and as an archi- 
tect. Their power and grandeur have never been 
surpassed. (See IMichelangelo.) 

His masterpiece is a huge fresco covering the 
ceiling, some 10,000 square feet in area, of the 
Sistine Chapel in the Vatican. One of the fig- 
ures, that of the prophet Jeremiah, is reproduced 
here. He is seated in a relaxed and thoughtful 
pose against a painted architectural background 
which serves as a kind of frame. The huge figure 
is drawn with tremendous power. He is lost in 
thought about his vision. Michelangelo’s fig- 
ures seem almost to spring from the walls on 
which they are painted. As no other artist has 
ever done, Michelangelo has shown us the great- 
ness and the nobility of man and his tragedy too. 

In the north of Italy, the city-state of Venice 
had become rich and powerful. Influenced by the 
Orient with which it traded, Venice was a city 
of color, luxuriousness, and pageantry. It was 
only logical that painting there should reflect 
these traits. Most famous of its gifted and bril- 
liant artists was Titian (tlsh'an). He was notable 
chiefly for his portraits, and ‘A Venetian No- 
bleman’ is one of his finest. The painter is 


Titian, ot Tiziano Vecellio (1477-1576), Italian. 

A VENETIAN NOBLEMAN. 
Oil on canvas. 47^ in. x 36 ^ in. 
Metropolitan Museum of Art, New York, N. Y. 





THE FINDING OF MOSES. 

About 1570. Oil on canvas. 17j in. x 22f in. Mellon Collection. National Gallery of Art, Washington, D. C. 


supremely skillful in catching the personality of this Veronese was interested in the arrangement of figures 
noble citizen. (See Titian.) into well-composed groups, in the treatment of air and 

Another great Venetian was Paolo Veronese (vd-ro- space, in the painting of rich and luxurious materials. 
na so). In The Finding of Moses’ he gives a well- The subjects became merely a means to that end. 
known Old Testament story unusual treatment. The The Renaissance in Germany 

people who have found the infant Moses in the picture In the north, in Germany, the painter Albrecht 
are not the ancient Egyptians we expect them to be, Diirer (diX’rer) was influenced by the oil painting 

but men and women of 17th-century Venice. The technique developed by the medieval Flemish school 
subject is taken from the Bible, and so it is something and by the ideas of the Renaissance, which he studied 
of a shock to find the daughter of the pharaoh in the on a visit to Italy. Both these influences can be seen 
rich clothing^ of a Renaissance lady. Such treat- in the large panels of the ‘Four Apostles', a painting of 
ment of religious themes was not unusual during the- Saints John, Peter, Paul, and Mark. In their monu- 
Renaissance, although it seems strange to us now. mental character they show their Italian influence, yot 
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Diirer, Albrecht (1471-1528), German. 

FOUR APOSTLES. 
1526. Oil-tempera on wood. 85 in. x 30 in. 
Aire Pinakothek, Munich, Germany. 


the attention to detail and the handling 
of the paint stem from the Flemish tradition. 
Diirer was a magnificent draftsman. Note 
the impressively simple handling of the draper- 
ies which contrasts with the realistic and 
detailed portrayal of the heads. (See Diirer.) 

Hans Holbein (hoVVin), bom 26 years later 
than Diirer, is noted chiefly for his portraits. 
He worked in Germany and Switzerland, and 
in England, where he became court painter to 
Henry VIII. After the death of the king’s 
third wife, Jane Seymour, his advisers pro- 
posed the German princess Anne of Cleves for 
his new wife. Holbein was sent abroad to 
paint her picture. It is a magnificent though 
unflattering portrait. She was neither a hand- 
some nor a pretty person, and Holbein did not 
try to make her so. Her robe is richly painted, 
and the red and gold give the picture an 
allover warmth. The picture depends even 
more on its design for its effectiveness. 
The Toundness of the face is emphasized by 
the repetitions of its form in such things as the 





beads and the position of the arms. In contrast, the 
straighter lines of the jeweled strips lead the eyes to 
the face. (See Holbein.) 

Two Spanish Painters 

With its conquest of the New World, Spain became 
one of the most powerful countries in Europe. It was 
to this country that the Greek painter Domenico Theo- 
tocdpuli, usually called El Greco (U grek'o), journeyed 
in 1575. There he remained for the rest of his life. 
He had studied for awhile in Venice, and his style 
somewhat recalls the Venetian masters. El Greco, 
however, was an individualist, and his paintings bear 
his unmistakable stamp. 

‘The Assumption of the Virgin’ (next page) was 
painted shortly after he arrived in Spain and shows 
many of the characteristics of his style. His figures 
are made slim to give them a spiritual, ascetic appear- 
ance. His treatment of draperies, with a heavy em- 
phasis on light and dark, and his nervous, flamelike 
forms give emotional feeling to his paintings. 

While El Greco was still alive, Velasquez (va-las'- 
kalh) was born. He became the painter to the court 
of Spain. Most of his time was devoted to painting 


Holbein, Hans, the Younger (1497-1543), German. 
ANNE OF CLEVES. 

1539. Oil-tempera on parchment. 25 f in. x ISf in. 
Louvre, Paris, France. 
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Velasquez, Diego Rodriguez de Silva y 
(1599-1660), Spanish. 
THE MAIDS OF HONOR. 
1656. Oil on canvas. 125j in. x 108| in. 
Museum of the Prado, Madrid, Spain. 



stylized court patterns. His best work was that which 
he did on his own, such as ‘The Maids of Honor’. It 
shows Velasquez at the left working on a large paint- 
ing.- In the center is the young princess Margarita 
with her playmates and maids of honor. In the mirror 
at the rear can be seen the faces of the king and 
queen, who have just entered and are viewing the 
scene. This is an informal and intimate portrayal. It 
shows his wonderful handling of light reflected with 
Varying intensities from the different figures, empha- 
sizing the forms and textures. {See Velasquez.) 

Brueghel and Rubens 

Two Flemish artists, working in the 16th and 17th 
centuries, show us new interests and developments in 
painting, Pieter Brueghel {brU'gel), like many of the 
northern painters of his day, traveled to Italy as a 
youth to study the works of the Italian masters. 
Although landscapes had been used by many artists as 
backgrounds, Brueghel was one of the first to make 
them the major feature of his pictures. In ‘The Har- 
vesters’ (next page) the figures of the workers eating 
and resting from toil are painted with precise detail. 
Notice how the diagonal line of the standing grain 
separates foreground from background; how the 
figures in the right foreground are balanced by the 
valley and rising hills in the left background. 

‘The Wolf and Fox Hunt' (next page) was painted 
by Peter Paul Rubens about 50 years later than ‘The 


Harvesters’. Unlike Brueghel, who showed everyday 
activities of ordinary people, Rubens has portrayed a 
moment of great excitement in a sport of noble and 
wealthy people. The hunters and dogs have closed in 
on the wolves and foxes, and the hunt is at its climax. 
Rubens has shown this by the rearing horses, the 
lunging figures of the men with the hunting spears, 
the snarling and biting dogs, wolves, and foxes. The 
sense of effort and excitement is shown even more 
by the composition. All the figures and animals are 
arranged in two sets of opposing diagonals. Com- 
pare this with the restfulness and solidity of the tri- 
angular compositions of Da Vinci and Raphael. Diag- 
onals express movement and energy. Rubens, like 
all great artists, made use of those forms and colors 
which carry the ideas he was tr 3 dng to express. He 
was the greatest artist of his day. His paintings 
overflow with energy and excitement. {See Rubens.) 

The Dutch School 

In the 17th century, Holland and Flanders, then 
known as the Spanish Netherlands, freed themselves 
from the control of Spain, and the Dutch established 
an independent nation. 'They were Protestant, while 
the Flemish remained Roman Catholic. Flemish 
art continued to serve the church in paintings of reli- 
gious subjects to adorn altarpieces and chapels. The 
Protestants did not believe in decorating their churches 
with works of art. They were very proud, however, of 









Rembrandt Harmenszoon van Rijn (I6O6-I669), 

Dutch. 

YOUNG GIRL AT AN 
OPEN HALF-DOOR. 
1645. Oil on canvas. 4of in. x 34| in. 
Art Institute of Chicago, Chicago, 111. 


the countr}’^ they had tvon at the cost of so 
much blood and suffering. As thej^ prospered, 
the rich burghers indulged in the lu.xurj'^ of 
portraits of themselves and their \vives and pic- 
tures to hang in their homes. 

These paintings showed the beautiful Dutch 
countryside, charming village streets and 
houses, the interiors of homes and taverns, and 
simple people engaged in everyday duties and 
pleasures. The pictures were small in scale. 
Except for a few commissioned to hang in guild- 
halls and town halls, they were intended to 
ornament the private home. 

Holland was full of painters and art collectors. 
Good paintings were so numerous and so cheap 
that the artists themselves lived in povert3'. 
Frans Hals and Van Ruisdael died in a poor- 
house. Vermeer and Rembrandt were bank- 
rupt at the end of their lives. 

Some Masters of the Dutch School 
Frans Hals (hals) in his painting ‘The Gypsy 
Girl’ gives us a good idea of the vigor and love 
of life of the Dutch people. His painting is not 
“finished” like that of artists before him. The 
paint looks as if it had been put on very 
quickly. This technique carries a feeling of 
dash and gusto rather than of refinement and 
dignity. Compare ‘The Gj^psj'^ Girl’ with Hol- 
bein’s ‘Anne of Cleves’. For all its truth to na- 
ture and its beauty of detail, the Holbein still 
looks posed. The portraits of Hals, with a few 
brush strokes, seem to have caught a fleeting 
expression — amusement, scorn, mischief — and 
fixed it on canvas forever. (<See Hals.) 

Rembrandt van Rijn (nn) was the greatest 
artist in the Dutch school and one of the greats 
est artists of all time. The attractive subject 
of ‘Young Girl at an Open Half-Door’ is hum- 
ble, thoughtful, and serious. It is, however, 
the treatment of light which chiefly attracts 
us. The head and left hand of the girl are 
bathed in a soft, glowdng, and almost magical 
hght. Behind her a dull glow silhouettes the 
right side of her figure. Fine changes of color 
tone create a deep space in which the figure 
is placed. No greater master of light than 
Rembrandt ever lived. He seems to light up 
not only the faces and figures of his subjects 
but their innermost thoughts as well. (See 
Rembrandt.) 


Hals, Frans (1580?-1666), Dutch. 
THE GYPSY GIRL. 
About 1625. Oil on wood. 22| in. x 20§ in. 

Louvre, Paris, France. 
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Hogarth, William , 
(1697-1764), English. 
THE GRAHAM 
CHILDREN. 

1742. Oil on wnvas. 
63j in. X 71} in. 

Tate Gallery, 
London, England. 



Constable, John 
(1776-1837), English. 

A VIEW 
OF SALISBURY 
CATHEDRAL. 
1820-30. Oil on canvas. 
28} in. X 36 in. 

Mellon Collection. 
National Gallery of Art, 
Washington, D. C. 
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tion of the Stuart rulers in the 17th and early 18th 
centuries, people of wealth preferred to employ foreign 
artists. William Hogarth was among the first Eng- 
lishmen to develop painting of a national character. 
‘The Graham Children’ is a portrait of the children 
of wealthy parents. Yet he has avoided making a 
stiff and formal composition and has presented the 
j^ung people with charm and wit. (See Hogarth.) 

A generation later Sir Joshua Reynolds had become 
the most important member of the English portrait 
school. His ‘Lady Elizabeth Delm6 and Her Chil- 
dren', in contrast to Hogarth’s painting, is elegant 
and aristocratic. (<See Rejmolds.) 

The English made their greatest contribution to 
art in landscape painting. In such works as John Con- 
stable’s ‘A View of Salisbury Cathedral’ and Joseph 
M. W. Turner’s ‘The Grand Canal, Venice’, we see na- 
ture closely observed and studied. Notice the bril- 
liance of light on buildings and water and the great 
freedom in use of color. This use of light and color 
was carried much further by French artists later in 
the 19th century. (See Constable; Turner.) 

Beginnings of Painting in America 

The early settlers in America were too busy estab- 
lishing themselves in' a new countr}'- to be very con- 
cerned with painting. Puritan severity, moreover, 


Reynolds, Sir Joshua (1723-1792), English. 
LADY ELIZABETH DELMfi 
AND HER CHILDREN. 
About 1777-80. Oil on canvas. 934 in. x 57f in. 

Mellon Collection. 
National Gallery of Art, Washington, D. C. 




Turner, 

Joseph Mallord William 
(1775-1851), English. 

THE GRAND 
CANAL, VENICE. 

About 1835. Oil on 
canvas. 36 in. x 48j in. 
Metropolitan Museum 
of Alt, New York, N. Y. 




PAINTING 


30 



Copley, John Singleton (1738P-1815), American. 
PAUL REVERE. 

About 1765-70. Oil on canvas. 

34J in. X 28| in. 

Museum of Fine Arts, Boston, Mass. 
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Stuart, Gilbert (1755-1828), American. 

GEORGE WASHINGTON, 

VAUGHAN PORTRAIT. 

1795. Oil on canvas. 29 in. x 23| in. Mellon Collection. 
National Gallery of Art, Washington, D. C. 
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frowTied upon unnecessary luxuries. Early in the his- 
tory of tliis countr}", however, portraits began to 
appear. Manj’- of them were done self-trained art- 
ists who called themselves “limners” and who went 
from town to town painting portraits. The interest 
in portraits undoubted!}'' developed in this countiy 
because it was still a colony of England where por- 
tiaiture was flourishing and where most American 
artists went either to study or to live. 

The portrait of Paul Revere was done several years 
before the Revolution by the greatest of American 
colonial painters, John Singleton Copley (kdp'VC). 
There is no attempt at elegance or show. We see an 
honest, straightforward quality in the picture. The 
inner honesty of the men who laid the foundations of 
our country is clearly sho^\m. 

Gilbert Stuart is especially known for his portraits 
of George Washington, one of which is shown here. 
He painted more easily than Copley and his char- 
acterizations seem somewhat more giacious, but they 
lack Copley’s powerful sense of structure. 

It TV as only natural that the young United States 
of America should have been proud of its beginnings. 
John Trumbull produced a seiies of historical paintings 
of which 'The Battle of Bunker’s Hill’ is one. He 


West, Benjamin (1738-1820), American. 
COLONEL GUY JOHNSON. 
About 1786. Oil on canvas 79l m. x 54| in Mellon 
Collection. National Gallery of Art, Washington, D.C. 




Hicks, Edward (1780-1849), American. 

THE PEACEABLE KINGDOM. 

About 1833. Oil on canvas. 24 in. x 31i in Denver Art Museum, Denver, Colo. 
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Goya y Ludentes, Frandsco Jose de ^ 
(1746-1828), Spanish. - 
SENORA SABASA GARCIA. - 
About 1814. t 
Oil on canvas. 28 in. x 23 in. . 
Mellon Collection. 
National Gallery of Art, ■ 
Washington, D.C. K 



has chosen the moment of the death of General 
Warren. The entire picture is dramatically composed 
and lighted in keeping with the nature of the subject. 

Benjamin West lived most of his life in England 
where he reached notable success. His portrait of Colo- 
nel Guy Johnson (preceding page), one of the first 
superintendents of Indian affairs, while somewhat 
self-conscious, is an authentic picture of frontier 
times. (See West.) 

The paintinp by these Americans were in the 
European tradition. The artists had been influenced 
by European styles or had studied abroad or both. In 
contrast, ‘The Peaceable Kingdom’ (preceding page), 
by Edward Hicks, a devout and self-taught Quaker, is 
the kind of painting termed primitive, because it 
lacks many of the devices for the handling of form 
and space that are found in the work of a professional- 
ly trained artist. Hicks had said that this picture 
interpreted the Biblical lines found in Isa. xi, 6 — the 
lion and the lamb shall lie down together “and a little 
child shall lead them.” The other animals mentioned 
in the verse are shown too, and in the distance can be 
seen William Penn working out his peace contract 


with the Indians. Hicks’s painting clearly is the resu 
of a deep religious feeling, which he has conveyed in 
charming manner. 


Goya and Daumier 

Contemporary with these American painters was 
Spaniard, the greatest artist of that country sine 
Velasquez. Like Velasquez, Goya {go'ya) was a Span 
ish court painter whose best work was done apar 
from his official duties. He is known for his painting 
and prints of violence, especially those prompted , 
the French invasion of Spain. He also painted charm 
ing portraits such as ‘Senora Sabasa Garcia . 

Honore Daumier (do-myd'), a French artist, wa 
deeply interested in people, especially the underpriw 
leged. In ‘Third-Class Carriage’ he shows us, 
great compassion, a group of people on a train joui 
ney. We are especially concerned with one fami. 
group, the young mother tenderly holding her sina 
child, the weary grandmother lost in her own thoug 
and the young boy fast asleep. The painting is don 
with simple power and economy of line. The han 
for example, are reduced to mere outlines but beau i 
fully drawn. The bodies are as solid as clay, fhei 
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Daumier, Honore 
(1808-1879)i French. 
THIRD-CLASS 
CARRIAGE. 
In the 1860’s. 
Oil on canvas. 
25j in. X 352' in. 
Metropolitan Museum 
of Att, 
New York, N. Y. 



bulk indicated by stressing the essential and avoiding 
the nonessential. These are not portraits of particular 
people but of mankind. 

The French Impressionists 
Prom the time that artists first used light in their 
paintings, they showed form through differences in 
values (the amount of light and dark in a color) and 
through modeling (the use of light and shade whereby 
a third-dimensional effect is achieved). A French 
artist, Eldouard Manet (md-ne'), introduced a revo- 


lutionar3' method of painting. Notice that in his 
striking painting ‘The Dead Toreador’ the light 
strikes the figure head-on. There are no shadows. 
Form in the painting is obtained, not with differences 
of value, but with different patches of color. 

This idea was carried even further by artists such 
as Claude Monet (nid-ne'), who painted ‘Sunflowers’ 
(ne.xt page). Monet developed what is called “broken 
color’’ painting; that is, he painted objects by means 
of brush strokes of various colors placed next to each 



Manet, Edouard (1832-1883), French. 

THE DEAD TOREADOR. 

1864. Oil on canvas. 29? in. x 6o| in. Widener Collection. National Gallery of Art, Washington, D. C. 
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Moner, Claude (1840-1926), French. 
SUNFLOWERS. 

1881. Oil on canvas. 39< in. x 32 in. 
Metropolitan Museum of Art, New York, N. Y. 


other. Instead of mixing colors together on a 
palette, as artists had done for centuries, 
Monet and his followers put the color strokes 
on separately and let the eye of the obseiv'er 
mix them. Such paintings have a wonderful 
vitality and sense of light. The technique is 
known as impressionism. The word derives 
from a painting exhibited b}' Monet in 1874, 
entitled ‘Impression; Sunrise’. Constable and 
Turner had suggested the use of paint to con- 
vey light. But not until the impressionists 
had the artist reproduced fleeting atmospheric 
effects so accuratelJ^ 

Georges Seurat (sH-rd'), who is considered 
a postimpressionist, used the idea of broken 
color to devmlop a ver}’’ characteristic st}'le 
called pointillism. He painted entirety by 
means of dots of pure color. The most subtle 
ranges in form and color could be shown by 
changing the combination of colors of the 
dots. This was a very' controlled way of 
painting, and the compositions d his 
pictures are entirely in keeping with the 
great care required by the method. The 



Degas, Hilaire Germain Edgar 
(1834-1917), French. 

THE BALLET CLASS. 

About 1880. Oil on canvas. 32 in. x 29h 'o- 
Philadelphia Museum of Art, 

Philadelphia, Pa. 




Seurat, Georges (1859-1891), French. 

SUNDAY AFTERNOON ON THE ISLAND OF THE GRANDE JATTE. 

About 1884. Oil on canvas. 81 in. x 120f in. 

Art Institute of Chicago, Chicago, 111. 

painting ‘Sunday Afternoon on the Island of the Renoir, whose picture 'Two Little Circus Girls’ we 
Grande Jatte’ is a view of a ga 3 ^ holiday crowd on an have seen (page 20), was also one of the important 

island near Paris. The caieful composition gives the French artists who helped develop impressionism, 
effect of great stabiKty, which is in curious contrast 19th-Cennjry American Painters 

to the lively effect of the dots of paint. It has a Europe, with its long and brilliant tradition in 
feehng of rightness and even truthfulness that painting, has always exercised a fascination for Amer- 
make it one of the greatest of modern pictures. ican painters, and most of them have spent some time 

In the 1860’s an exhibition in Pans of Japanese there in travel and study. Some, such as RTiistler, 
prints greatly interested the impressionists. They chose to remain there, where they tended to relate 
were seeking new subject matter and new color themselves to European schools of painting, 
schemes, a fresh point of view, the unexpected and James McNeill Tiffiistler studied in Paris, but he 
the oiiginal. All these thej' found in the work of lived in London many years. Like Degas, he was 

the Orient. Edgar Degas (de-go-') was one of the deeply influenced by Japanese prints and by the 

impressionists who found inspiration in Japanese art. French impressionists. He was not a true irnpres- 

He was particularly interested in showing rh 3 ^thmic sionist, however, for his chief interest was not in 
movement fiom unusual angles. In ‘The Ballet Class’ effects of light and color but rather in the composition 
the point of view is high, as though the artist were of delicate patterns. Like the impressionists, he le- 
looking down from a box above the stage. In defiance belled against painting sentimental stories. He sought 
of custom, he did not hesitate to cut off his instead to evoke emotion with patterns of tone and 

figures by the frame. The awkward, sprawling figure color as a musician would with patterns of har- 

in the foreground is very carefully designed to bal- mony and melody. Indeed his paintings have musical 

ance the group of dancers in the background. The titles and subtitles— Harmonies, Nocturnes, and Ar- 
line of her skirt is repeated in the dancer’s uplifted rangements. ‘The RTiite Girl: S 3 ^mphony in IITiite, 
leg and aims; the horizontals of the chair rungs are No. 1’ (nexi: page) is t 3 ^pical, with its careful composi- 
repeated m the back wall. He skillfully gives a feeling tion and its subdued colors. He is famed for his deft 
of movement in space. use of one predominant color. (See TiTiistler.) 
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Whistler, James Abbott McNeill (1834-1903), American. 

THE WHITE GIRL; 

SYMPHONY IN WHITE, NO. 1. 

1862. Oil on canvas. 84^ in. x 42^ in. 

Harris Whittemore Collection. 

National Gallery of Art, Washington, D.C. 

Other painteis, returning to this country after 
study in Europe, developed styles which were moie 
typically American both in subject and in treatment. 
Winslow Homer loved the sea and painted it in many 
moods (see Homer, Winslow). In ‘Bieezing Up’ he 
has caught the feeling of liveliness that can come 
fiom sailing on a windy da3^ Thomas Eakins too 
painted those scenes with which he was very familiar. 
‘Between Rounds’ is typical of his work. He shocked 
his contemporaiies by his lealism and his unwillingness 
to make his pictures “pretty.” His paintings have an 
integrity and a solidity which make him one of the 
greatest aitists America has produced. 

Albert Pinkham Rydei was completelj’’ different in 
temperament. Whereas Eakins was a realist and a 
scientist, Rydei was a poet and a romantic. In ‘Toilers 
of the Sea’ the forms are flat and simple, the colois 
few and dark, the effect poetic and mj^steiious. We 
feel the eerie light of the moon and the restless suige 
of the waves. 

Van Gogh, Cezanne, and Modigliani 
In Europe, meanwhile, other postimpressionists 
weie making use of the discoveries of the impiession- 
ists but were cariymg the movement fuithei in vaiious 
directions. One of these was Vincent van Gogh 
(kSk), a Hollander, who in his short and troubled life 
left a large number of exciting paintings. 

For a time he was in the service of the church, 
working among the poor, and the sense of compas- 
sion which he felt towaid people is seen in his paint- 
ings. Whereas Seurat was interested in solidity and 
form. Van Gogh was interested in expression and emo- 



Homer, Winslow 
(1836-1910), American 
BREEZING UP. 
1876. Oil on canvas. 
24j in X 38j in. 
Gift of W. L. and May T. 
Mellon Foundation. 
National Gallery of Art, 
Washington, D.C. 
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Ryder, Albert Pinkham (1847-1917), American. 
TOILERS OF THE SEA. 

Date unknown. Oil on canvas. 9| in. x Ilf in. 
Addison Gallery of American Art, 

Phillips Academy, Andover, Mass. 



Eakins, Thomas (1844-1916), 
American. 
BETWEEN ROUNDS. 
1899..0il on canvas. 50f in. x 40 in. 
Philadelphia Museum of Art, 
Philadelphia, Pa. 
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Cezanne, Paul (1839-1906), French. 


PORTRAIT OF LOUIS GUILLAUME. 
1879-82. Oil on canvas. 22 in. x 18| in. 
Chester Dale Collection. 

Ntitional Gallery of Art, Washington, D. C. 



Modigliani, Amedeo (1884-1920), Italian. 


GIRL WITH BRAIDS. 

1917 . Oil on canvas. 232 in. x 17i in. 
Collection of Mr. and Mrs. Sam A. Lewison, 
New York, N. Y. 


tion. To him, all the world was an ex- 
pression of vitality and meaning. In 
‘Bedroom at Arles’ he has painted a 
picture of the small room in which he 
stayed while he was painting in south- 
ern France. By applying the pigment so 
that each stroke is visible, he gives the 
foims a feeling of life and energy, and 
the room becomes transformed into a 
thing of vibrant wonder. {See Gogh.) 

Paul C6zanne {sd-zan') is often called 
the “father of modern painting.” The 
impressionists had made meaningful dis- 
coveiies about light, but Cezanne real- 
ized that becoming too interested in 
light could mean overlooking other im- 
portant aspects, such as form. 

In his ‘Portrait of Louis Guillaume’ 
all detail has been discarded. There is 
no texture in the hair and no wrinkles 
in the clothes. Ignoring -small, unim- 
portant surface details, C6zanne stresses 
the strong basic forms which underlie 
surface appearances. 


Picasso, Pablo (born 1881), Spanish. 

THREE MUSICIANS. 
1921 . Oil on canvas. 80 in. x 74 in. 
Philadelphia Museum of Art, Philadelphia, Pa. 
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Gogh, Vincent van (1853-1890), Dutch. 
BEDROOM AT ARLES. 


1888. Oil on canvas. 29 in. x 36 in. Art Institute of Chicago, Chicago, 111. 


C4zanne has also changed the rela- 
tionship of the parts of the face. One 
eye is higher than the other. The mouth 
and chin are to the right of the nose. He 
made these changes not because he could 
not draw the face accurately but be- 
cause they were necessary for the effects 
he wanted to achieve. He believed that 
a picture should not be bound by the re- 
alities of the subjects. Although the 
changes may look strange at first, the 
more we study the picture the more 
“right” they become, because the forms 
in the picture have life and unity. Al- 
terations of this sort are called “distor- 
tion.” (See C6zanne.) 

Obvious distortion is not new in the 
history of art. We have seen it in Egji)- 
tian and medieval work and in El Greco’s 
The Assumption of the Virgin’ (page 
27c). It is used when it suits the purpose 
of the artist. The only judgment that 
can be passed on him is whether or not 
he succeeds in his purpose. 

Matisse, Henri (born 1869), French. 

PIANO LESSON. 

About 1916. Oil on canvas. 96^ in. x 83i in. 

Museum of Modern Art, New York, N. Y. 
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Chagall, Marc (born 1887), Russian. 
I AND MY VILLAGE. 

1911 . Oil on canvas. 75f Jn. x 598 
Museum of Modern Arr, 

New York, N. Y. 


It can be seen that Amedeo Modigliani {mo-deAya'- 
ne) was influenced by C4zanne. In his ‘Girl with 
Braids’ (page 34) use has been made of distortion 
not only in the figure — notice the eyes, chin, and 
shoulders — but in the background as well. Yet it is 
an individual style, not powerful but sensitive and 
graceful. 

Picasso, Matisse, and Chagall 
In Pablo Picasso (pe-ka'sd'), a Spaniard who has 
lived most of his life in France, we find the most 
important painter of the 20th century to date. Hardly 
a painter lives today who has not been influenced 
by him. Extremely experimental and inventive, he 
has developed a series of styles, each quite different 
from the others and each concerned with some par- 
ticular problem of painting or life. 

Picasso was one of the artists who developed the 
kind of painting called abstract; that is, where only 
selected qualities or characteristics of the subjects 
are used in the finished picture. C6zanne, in em- 
phasizing the basic shapes of the things he painted, 
was himself being abstract. Other artists, including 


Picasso, carried this idea much further. One krn 
of abstract painting was cubism. In cubism the forms 
of objects were reduced to their simplest fundamente 
shapes. ‘Three Musicians’ (page 34) is a cubis 
painting. Notice that Picasso has not only 
fied the shapes that go to make up the bodies ^ ® 
three figures but has rearranged them. All the sha^s 
are flat, and form is shown not by shading or y 
shadows but by the placement of the flat forms in 
relation to and on one another. There is a wonder u 
feeling of relationships in this picture. The vanou 
forms are enlivened with rich texture and the to 
effect gives the painting compelling interest. 

Henri Matisse (md-tes') was influenced by 
when he painted ‘Piano Lesson’ (preceding . , 

the foreground is his son sitting at the piano. Be n 

him hangs a picture. To the left is an open casemen 
looking out on a garden, indicated by the green are • 
Notice the interesting contrasts between the ngur 
and the similarities between the window grill 
the music rack. The colors are beautifully harmon^ 
ous and the picture has a grave and tranquil eleganc • 
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Dali, Salvador 
(born 1904), Spanish. 
THE PERSISTENCE 
OF MEMORY. 

1931. Oil on canvas. 

10 in. X 14 in. 

Museum of Modern Art, 
New York, N. Y. 
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Cubism also has'influenced Maic Chagall {shu-gdl') 
in his chaiming fantasy ‘I and My Village’ (page 
346). He painted this chiefly to set down his memo- 
ries of the Russian village in which he spent his child- 
hood. A seiies of strong simple lines and forms hold 
the composition together and it is full of fairy-tale- 
like incidents. 

Dali and Miro 

An even more irrational picture is 'The Peisistence 
of Memory’ (pieceding page), often called ‘AVet 
AA^atches’, by Salvador Dali (da'le). It is difficult to 
explain why this pictuie has such a fascination for 
so many people, for at a glance it seems completely 
absurd. It is a type of painting called surrealist. This 
is no real world but one of di earns or even nightmaies, 
where watches can hang over branches and be eaten 
bj" ants. Psychologists have shown us the importance 
of our subconscious mind and the wa}’' in v hich it as- 
serts itself in dreams. No matter how fantastic they 
may be, dreams can be e.xplained in terms of our ex- 
periences or desires. This is a very personal kind of 
painting in that the symbols piobablj'’ had a special 
meamng for Dali. It is a universal kind of painting in 
that all of us recognize the voild of our dreams. 

Fantasy too is expressed m the pictuie by Joan 
Mir6 {hwan me-ro'), ‘Harlequin’s Carnival’ (preced- 
ing page). The fabulous harlequin is demonstrat- 
ing his tucks for us. Even the cat and dog in the fore- 
ground are joining in the fun. Since all this excitement 




Bellows, George Wesley 
(1882-1925), American 
LADY JEAN. 

1924. Oil on canvas 72 in x 36 m. 
Collection of Stephen C. Clark, 

New York, N. Y. 


Wood, Grant 
(1892-1942), American. 

WOMAN WITH PLANT. 

1929 Oil on canvas 20 in x 17j m 
Cedar Rapids Art Association, 

Cedar Rapids, Iowa 
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Graves, Morris 
(born 1910 ), American. 
BIRD SINGING 
IN THE MOONLIGHT. 
1938-39- Gouache. 
26j in, X 30| in. 
Museum of Modern Art, 
New York, N. Y. 



must be largely a matter of sight, Mird has placed a 
number of eyes and eyelike shapes throughout the pic- 
ture. In the upper left-hand comer there is a large 
ear, the better to hear the music. Through a wonder- 
ful variety of forms and symbols, sprightly colors, 
mt and humor, Miro re-creates the gay and lively 
world of the harlequin. 

Modern American Painters 

Ever since colonial times there has been a strong 
tradition of realistic painting in America. George 
Bellows delighted in painting savagely realistic pic- 
tures of prize fights and boxing matches. He could 
also paint charming and tender pictures such as 'Lady 
Jean’. It is a portrait of his daughter dressed in one 
of her mother’s gowns and hats. Her lovely warm col- 
oring is emphasized by the cool blue and white dress 
and echoed in the warm background. 

Grant Wood, who lived and worked chiefl}’’ in the 
Midwest, was an important figure in the establishment 
of a group during the 1930’s who called themselves 
American Scene painters. Hoping to break away from 
the influence of European art, these men used only 
subjects which were typical of this country. ‘Woman 
nqth Plant’ is an honest portrait of Wood’s mother. 
We are drawn at once to this elderly farm wife by the 
strong quahties she clearly possesses. By posing her 
against an orderly farm landscape, he gives the fig- 
ure a sjnnbolic dignity. The American Scene move- 
ment performed a service in calling attention to the 
fact that our oum life and surroundings offered ac- 
ceptable content for art. However, it was narrow in 
that it rejected work done b}’’ artists of other coun- 
tries simply because it was foreign. 


In a completely different vein is Morris Graves’s 
‘Bird Singing in the Moonlight’. On a flat, warm, 
gray background recalling the depth and softness of 
the night, a small bird sings its song. In the picture 
we see, by means of a mass of fine, delicate lines, 
the bird literally wrapped up in its own melody. 
A realistic painter cannot paint a picture of a song, 
but a poetic and romantic one can. 

The paintings by Adolf Dehn {dan) and John Marin 
{md'rtn) (pages 36, 37) strike us at once by their 
brilliance and freshness. This is due in part to the 
fact that they are painted in transparent water colors, 
a medium that lends itself to such effects. Both men 
are masters of handling water colors. 

Dehn’s ‘Spring in Cential Park’ is an exciting sub- 
ject. The gentle slope of the meadow, the irregular 
patterns of the branches and trunks of the trees, and 
the softness of the foliage all contrast with the geo- 
metric and regular forms of the New York sky line be- 
yond. Nature, in a city of stone and glass, becomes an 
even more wonderful thing. Each sets off and adds 
to the special qualities of the other. 

Marin, like Hartley, was fascinated with the scen- 
ery of Maine. ‘Maine Islands’ was done with utmost 
simplicity. The water and islands, as well as the 
plants in the foreground, are only indicated. Yet each 
stroke makes a wealth of impressions and sugges- 
tions. Not only do we feel the landscape stretching 
off into the distance, but the atmosphere of the 
scene also has been brought out. By means of lines at 
the edges of the paper, Marin has set up a series 
of planes that point up and add vigor to those 
in the landscape itself. During his lifetime Marin 
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Dehn, Adolf Arthur (born 1895), American 
SPRING IN CENTRAL PARK. 

1941. Water color 17| m. x 27j in. Metropolitan Museum of Art, New York, N. Y. 
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Rivera, Diego 
(born 1886), Mexican. 
men and MACHINERY. 
Completed 1933 Fresco. 
One of a series of 27 panels 
The Detroit Institute of Arts, 
[36] Detroit, Mich. 
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Portinari, Candido 
(born 1903), Brazilian. 
FESTIVAL, ST.JOHN’S EVE. 
1938-39. Tempera on canvas. 
126 in. X 138 in. 

Museum of Modern Art, 

New York, N. Y. 


was often referred to as the greatest of American 
painters. Although he was influenced by European 
work (the planes in ‘Maine Islands’ are clearly cubist 
inspired), his paintings have a distinctively personal 
and American flavor. 

Latin American Painters 

One of the greatest of Mexican painters is Diego 
Rivera (re-va'ra). When he was commissioned to paint 
some frescoes in the courtyard of the Detroit Insti- 
tute of Arts, he logically chose the automobile indus- 
try as his subjects. In ‘Men and Machinery’ (page 
36), one of the scenes in the mural, Rivera has woven 
into an understandable design such forms and patterns 
as men, furnaces, conveyer belts, and assembly lines. 

More typical of Mexican subject matter is ‘Zapa- 
tistas’ (preceding page), by Jos6 Clemente Orozco 
{o-ros'ko). Emiliano Zapata was a leader in the 
Mexican Revolution which made possible popular 
government. This is a purely national theme. The 
distinctly Mexican clothing, especially the forms 
of the hats, gives the picture a special flavor. But 
its artistic worth is based on the composition — the 
repetition of the figures of the men with their bay- 
oneted rifles which set up an energetic pattern of 
diagonals; the contrast of straight and curved forms; 
the contrast of warm and cool colors. Orozco’s figures 
recall Giotto’s in their simplicity and solidity. 

A very different but equally local theme is used by 
Candido Portinari (por-te-na're) , the Brazilian painter, 
in his ‘Festival, St. John’s Eve’. Whereas the Orozco 
in character with the subject is somber and deter- 


mined, this is gay and lighthearted. The variety of 
forms, sudden contrasts between light and dark, and 
use of colors are planned to create the idea 
tivity. The composition is basically circular. Tins 
is also important in conveying the idea of festivity. 

Oriental Painting 

In recent years, with the development of rapid 
transportation, we have become better acquainted 
with Oriental art. When European countries were 
deep in the gloom of the Middle Ages, China ha 
developed a high level of civilization, and the arte 
were in full flower. ‘The Tribute Horse’ (page 37c), 
a painting on silk, was done during the Sung Dy" 
nasty, which extended from 960 to 1279. It shows 
a majestic landscape through which moves a glitter- 
ing procession. Especially lighted up is the whi 
horse which is being taken to the emperor for his 
service. We are impressed by the great delicacy 
and skill of the painting. Every stroke is appUs 
with deep feeling for the form and texture it rep 
resents. Notice the difference between the technique 
used on the tree and that on the mountains. 
artists have always preferred nature for a subjec 
and they have never been surpassed in their pictures 
of plants and land forms. . , 

The story of Jonah and the Whale occurs m ® 
Koran, the sacred book of the Mohammedans, as 
well as in the Old Testament of the Bible. It is na 
too much of a surprise therefore to see this famous 
story painted by a Persian artist (page 37d). Heret e 
whale carefully sets Jonah on the bank while an 
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angel hastens to bring him a protective garment. 
The painting has a flat two-dimensional effect. Deco- 
rative in composition and rich in texture, it has a 
high degree of unity in the consistent use of curved 
lines and in the relation between the three major 
forms in the picture. 

‘Krishna Holding Mount Govardhan’ (page 37d) il- 
lustrates a story from a great Hindu epic. Krishna 
had persuaded the people to worship Mouiit Govar- 
dhan and to worship him as the mountain god. Indra, 
the ancient rain-god, became angry and jealous and 
sent down torrents of rain. Krishna thereupon showed 
his supremacy over Indra by lifting the mountain 
with one hand, sheltering under it the people who 
had come to worship him. At the same time he 
himself is clear of the ground. This dramatic moment 
is represented with great richness of detail and color. 
It can be seen here also that Oriental artists were 
interested neither in perspective nor in the realistic 
portrayal of forms. They had other goals — beautiful 
and sensitive drawing, rich color, and strong composi- 
tion. These are all equally valid as artistic ends and 
all have been used supremely well by Oriental artists. 

Painting by Amateurs and Children 

It is not only the famous artists who make contri- 
butions to society. Any creator, even a minor one, 
who discovers some truth about life and gives it 
expression in an art medium is helping not only him- 
self but his audience. Tens of thousands of people are 
painting in their leisure time. In painting they find 
a creative activity which gives expression to their 
own ideas and emotions. Among the well-known 
amateur painters are such busy men as Sir Winston 
Churchill and Dwight D. Eisenhower. 

Painting is becoming important in education. It 
has been discovered that children are capable of pro- 
ducing wonderful paintings. The two examples 
shown here are both straightforward and direct ex- 
pressions of things the young painters knew well. 
It is important when anyone is painting, regardless 
of his age, that he be honest with himself and that 
the ideas he expresses be his own. This does not 
mean that he cannot or will not learn from other 
people. But parents and teachers make a mistake 
when they impose their ideas on young people or set 
up certain requirements as to how things should look. 

Young people, in the development of their abilities 
in drawing and painting, pass through a series of 
stages that are related to their psychological and physi- 
ological development. Attempts to bypass these 
stages of development result only in making the child 
unhappy with his work. The freshness and vigor of 
approach which are natural to children become lost. 

Children want sincere but not unthinking encour- 
agement. They want help when they need it — help in 
giving their ideas better expression. This is a very 
different matter from imposing adult ideas on them. 

The Materials of Painting 

The kinds of materials with which an artist works 
are relatively few. Most important are his paints, 
uhich contain coloring matter called pigment. Most 



Duncan, Margaret (14 years old). 
BRENDA SPRAGG. 

West Molesley County Secondary School, 
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Grant, James (13 years old). 
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Dallas Independent School District, Dallas, Tex. 

pigments are earth colors or minerals. Recently an 
increasing number are chemically produced. Each kind 
of paint has unique qualities and can produce some 
effects but not others. Thus the artist must work 
mthin the possibilities and limits of his material. 

In medieval times most artists worked with tem- 
pera, as did Cimabue in 'The Madonna of the Angels’ 
(page 25). Tempera is made with earth or mineral 
pigments moistened with water and then mixed with 
an albuminous substance such as egg white. The color 
is flat in surface and only slightly glossy. Because it 
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THE TRIBUTE HORSE. 

Painting on silk. 32f in. high. Metropolitan Museum of Art, New York, N. Y. 


sets quickly it cannot be used to model or vary sur- 
faces. Tempera is usually painted on wood covered 
with plaster and worked to a smooth, hard surface. 

Fresco, Oils, and Water Colors 
Fresco is a process of painting on wet plaster. It 
is especially suited to large wall surfaces. The paint- 
ings by Giotto, Michelangelo, and Rivera reproduced 
in this article were all done in fresco. The design 
of the painting is first sketched on a wall surface. 
At the beginning of each day's work fresh plaster 
is applied, on which that day’s painting will be done. 
The sketch is redrawn on the wet plaster and the 
pigment is applied. In the process of drying the pig- 
ment combines with the plaster and becomes perma- 
nent. Colors in fresco, however, are somewhat limited 
both in brightness and in value range. 

We have already learned that the Van Eyck broth- 
ers were the first to make e.xtensive use of oil paints. 
Since their time oil has become the most commonly 
used of all mediums. The pigments are mixed with 
linseed oil, which allows them to spread thinly and 
easily. Oil paints can be made transparent or opaque 
so that the artist can at all times control the depth of 
effect. As a result, paintings in oil have a brilliance 
and depth not possible in any other medium. 

Water colors have been in common use by Western 
artists for only a few hundred years. The most com- 
mon type is transparent. Both Marin and Dehn used 
transparent water colors in their pictures shown on 
pages 36 and 37. As water colors are soluble in water, 
a great range of values is possible, from very light 


to very dark. Because they are transparent, the 
white paper on which they are usually done can show 
through. Brilliant effects are possible, and water 
colors may have a fresh and spontaneous quality. 

Unlike oil paintings, which can be changed and 
worked on over a long period of time, water colors 
because of their transparency are impaired or dead- 
ened when they are reworked. Gouache (gwash) and 
tempera are opaque water colors. They are similar 
in effect to the tempera already mentioned. 

Where special effects are desired, painters often 
introduce other materials into their paintings, such 
as sand or bits of glass or paper. Recently, some 
painters have been working with enamels. 

Brushes and Surfaces 

Brushes are another important material of th^ 
painter. They are made of the hairs of various ani- 
mals, such as sable, camel, or oxen, or from the bristles 
of hogs and boars. The kind and size of brush d^ 
pend on the medium the painter is using and the ef- 
fects he wishes to achieve. Some painters when work- 
ing in oils apply the paint with a palette knife w'hich 
has a thin flexible blade, rather than with a brush. 
Van Gogh often painted in this manner, and the 
effects are bold and vigorous. Paints are commonly 
mLxed on a device called a palette. It is made of meta 
or wood. It is oval in shape and so designed that i 
can be held comfortably while the painter works. 

The kind of surface on which an artist paints d^ 
pends on the medium he is using. Frescoes must al- 
ways be done on wet plaster. Tempera is generally 
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Rashid-ad-Din, Persian. 
JONAH AND THE WHALE. 
End of the I4th century. 
Tempera on paper. 
From a manuscript 
of The Universal History. 

12^ in. high. 
Metropolitan Museum of Art, 
New York, N. Y. 




done on wood which has been given a smooth 
surface. The usual material for water colors 
is paper, which has a hard but textured 
surface. Oil paint can be applied to plaster, 
canvas, wood, or metal. The surface is 
treated first with white lead or other filter 
to provide a good working surface and to 
prevent the colors from sinking into the 
materials. (For list of terms used in painting, 
see next page.) 

Conclusion 

Painting is an activity that has been car- 
ried on by man since the dawn of history. 
Through his pictures he has left us a record 
of his interests, his ideals, and his aspira- 
tions. We ourselves grow in understanding 
and maturity when we study great paintings, 
for the creative minds and sensitive spirits 
of the masters communicate to us their own 
greatness. 

Active participation in painting as an 
amateur is just as important as enjoying 
the work of others. It helps the individual 
to explore and discover the meaning of his 
own experiences. Working with subjects 
that involve feeling and values, he achieves 
greater emotional maturity. By giving ex- 
pression to personal feelings, he develops 
an individuality basic to security and dig- 
nity. The basis of all painting is life itself, 
and an understanding of painting deepens 
and enriches life. 

Mughal School (1556-1605), Indian. 

KRISHNA HOLDING MOUNT GOVARDHAN. 

Tempera on paper. 

Miniature painting from a manuscript of the 

Mahabharata. 11^ in. high. 

Metropolitan Museum of Art, New York, N. Y. ' 
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A LIST OF TERMS 

Absfract Art: works with little or no resemblance to 
objects in the real world, relying for their interest and 
emotional impact on form and color alone; also known 
as nonobjective art or nonrepresentational art. Term also 
applied to works of art suggested by or "abstracted” 
from natural objects or forms. See also Cubism; Dadaism; 
De Stijl; E.X'pressionism; Surrealism in this list. 

Armory Show, The: exhibition of late 19th- and early 
20th-century European paintings, held in 1913 in the 
69th Regiment Armory, New York City. The first large- 
scale comprehensive showing of these works, it had a pro- 
found influence on the trend of American art. 

Barbizon School: a group of French painters of the 
mid-19th century who advocated realism and a return 
to nature; named for the village of Barbizon in the 
Forest of Fontainebleau where they lived. The group 
included Rousseau, Corot, Bonheur, Millet, Troyon, and 
Daubigny. 

Baroque: the florid, ornate, dramatic style current 
from the middle 16th to the middle 18th century. Ba- 
roque painters included the three Carraccis, Caravaggio, 
Guido Reni, Domenichino, and Tiepolo. In France Ba- 
roque developed into the gay rococo style represented by 
Watteau, Boucher, and Fragonard. 

Byzantine: a style developed in the Byzantine Empire 
chiefly in the 6th and 6th centuries, combining Greek 
and Oriental elements; figures are rigid, solemn, and 
unnatural, but rich in color. 

Collage: French word meaning "pasting,” referring to 
compositions created by gluing bits of paper, cloth, and 
other scraps on a flat surface; parts of the picture are 
usually painted; used by some 20th-century painters, 
including Braque and Picasso. 

Composition: the arrangement of forms and color in a 
painting to produce design, emphasis, and balance; 
often obes's geometric rules. 

Cubism: a movement begun by Picasso and Braque in 
1907, largely as a result of a statement by Cdzanne, 
"You must see in nature the cylinder, the sphere, and 
the cone.” Picasso and Braque took him literally. The 
first phase, analytical cubism, reduced natural forms 
to fundamental geometric shapes. It was followed by 
simultaneity, which gave different views of an object in 
the same picture, superimposed on each other. 

Dadaism: a cult which developed, chiefly in Germany, 
after World War I; pictures were geometrical diagrams 
and absurd collages; Hans Arp and Max Ernst were 
the leaders. 

De Stijl (“the style”): a Dutch movement (1917 to 
1931); geometric abstractions emphasizing the use of 
rectangles and primary colors; influenced commercial 
and industrial arts. Piet Mondrian is the best-known 
representative. 

Eight, The: a group of artists of the early 20th century, 
particularly interested in depicting American subjects; 
in 1917 organized the Society of Independent Artists; 
works derisively termed the Ashcan School; group in- 
cluded John Sloan, Arthur B. Davies, William J. Glack- 
ens, Robert Henri, Ernest Lawson, George Luks, Maurice 
Prendergast, Everett Shinn. 

Expressionism: a modern movement which aims to ex- 
press feelings, emotions, states of mind rather than to 
imitate visible natme. The early expressionists were Les 
Fauves ("the wild beasts”), a group of French painters 
who revolted against academic art and impressionism; 
works characterized by strong color and simplified draw- 
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ing; members included Matisse, Rouault, Derain, Dufy, 
Vlaminck, Braque, and Segonzac. 

Fresco: see page 37c in this article. 

Futurism: Italian abstract painting (1911-15) con- 
cerned with “dynamic” aspects of life and the attempt 
to express movement by simultaneity. See Cubism in this 
list. 

Genre: paintings in which subjects of everyday life 
are treated realistically. 

Gothic: a word first used by Italian art critics of the 
Renaissance to denote a style they thought bad been 
introduced by the Goths who destroyed the Roman 
Empire, hence barbaric. It refers today to the great 
cathedrals built from the 12th to the 15th century, the 
stained glass windows and illuminated manuscripts, and 
also to the pre-Renaissance painters of the period. 

Hudson River School: a group of American artists of 
the early 19th century who painted romantic American 
landscapes; members were Thomas Cole, Thomas 
Doughty, Frederick E. Church, and Emanuel Leutze. 

Impressionism: see page 31c in this article. 

Naturalism: an unselective and uncritical portrayal 
of the physical appearance of things. 

Neoclassicism: a French movement of the late IStn 
and early 19th centuries, founded by Jacques Louis 
David. It was a reaction against the luxury and elegance 
of the rococo period. The style imitated antique sculpture 
and was cold, severe, and unemotional. Heroic events 
and mythological characters were favorite subjec . 
Ingres and Prud’hon were followers of David.^ 

Nonobjective Art: see Abstract Art in this list. 

Oil Painting: see pages 37c, 256 in this article. 

Pointillism: see page 31c in this article.^ _ , 

Postimpressionism: style of French painting wmo 
lowed impressionism; period from about 1880 to » 
leading artists, Cdzanne, Gauguin, Seurat, and Van og • 

Pre-Raphoelites: a group of English painters an 
poets of the mid-19th century. They sought to 
the academic conventions and classicism of the i 
and return to the artistic freedom of the painters e 
Raphael, hence their name. Their worlm are charac mc 
by delicacy and by scrupulous fidelity to detai . 
painters inclueied Hunt, D. G. Rossetti, Millais, ur 
Jones, Watts, Alma-Tadema, and Leighton. 

Primitive Art: see page 31a in this article. 

Realism: a French movement of the 19th 
Gustave Courbet gave the movement its name wi 
one-man show in Paris in 1855, called “Le R6ahsme, • 
Courbet.” He declared that “nothing at all ® , » 

invented; only things actually seen should be pain • 
Realistic painters observed their subject objective y 
depicted it undramatically. 

Rococo: see Baroque in this list. Pnnal 

Romanticism: early 19th-century movement, emo i 
and vital, in revolt against the cold severity of neoc 
cism; depicted the unusual and exotic; Gdricau 
Delacroix were chief representatives. ,, 

Salon: a public exhibition of works of arts; ® ’ 

an exhibition sponsored by the Academy of Fine i 

. Mplv 

Still Life: a painting of inanimate 
used by modern artists because it best lends itse 
purely formal compositions. 

Surrealism: see page 34d in this article. 

Tempera: see pages 376-c in this article. 

Water Color: see page 37c in this article. 
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REFERENCE-OUTLINE FOR STUDY OF PAINTING 


PREHISTORIC AND ANCIENT 

I. Primitive beginnings: Stone Age P-24, M-64, 66, 
pictures M-63, 64, 67, D-137; Aztecs, picture A-544 

II. Painting in the ancient world P-24: Egypt P-24, 
E-284-5, pictures P-24, D-14c, E-281, 282, 283, 284, 
285, F-319c; Aegean region A-29; Greece P-24, 
G-203, pictures P-24, G-202, D-137; Rome G-207, 
picture G-205 

THE MIDDLE AGES 

i. Early Christian and Byzantine P-24, B-374: mosaics 
M-396, pictures A-310, 311; illuminated manuscripts 
and books B-232, 236, 238, color picture B-233, 
pictures B-236, 237, E-362; stained-glass windows 
G-125, picture G-125 

II. Late medieval painting in Italy 

A. Cimabue P-24^5 (‘The Madonna of the Angels’, 
color picture P-25) 

B. Giotto P-25-25a, G-110-11 ('The Descent from 
the Cross’, color picture P-25a; ‘Adoration of the 
Kings’ C-293) 

Note: See also in Fact-Index Duccio di Buoninsegna; 
Gaddi, Taddeo; Lorenzetti, Ambrogio and Pietro; Martini, 
Simone. 

III. Late medieval painting in northern Europe 

A. Van Eyck P-25a-6 (‘The Marriage of Giovanni 
Amolfini and Giovanna Cenami’, color picture 
P-25a; panel from ‘The Adoration of the Lamb’ 
M-465) 

B. Van der Weyden P-256 (‘Portrait of a Lady’, 
color picture P-256) 

C. Memling P-256 (‘Madonna and Child with 
Angels’, color picture P-25c; ‘Tomasso Portiniari’ 
A-4006) 

D. Bosch P-256-C (‘The Vision of Tondalys’, color 
picture P-25d) 

Note: See also in Fact-Index Bouts, Dirk; Goes, Hugo van 
der; Limbourg brothers; Schongauer, Martin. 

THE RENAISSANCE 

I. Italy R-103-6, P-25c-296, F-147 

A. Fra Angelico (‘Madonna and Child’ M-25) 

B. Masaccio P-25c-d (‘The Tribute Money’, color 
picttu-e P-25d) 

C. Uccello P-25d-6 (‘The Battle of San Romano’, 
color picture P-26) 

D. Botticelli P-21, 26 (‘Portrait of a Youth’, color 
picture P-21) 

E. Da Vinci P-27, V-473-4 (‘Mona Lisa’, color pic- 
ture P-266; ‘The Last Supper’ V-473) 

F. Michelangelo P-27, M-212-14 (‘Jeremiah’, color 
picture P-27; ‘Creation of Adam’ M-213; ‘The 
Holy Family’ M-213) 

G. Raphael P-26, R-74-6 (‘Madonna and Child 
Enthroned with Saints’, color picture P-26a; 
‘Madonna of the Chair’ R-75; working sketch of 
‘Madonna of the Goldfinch’ D-138) 

Note: See also in Fact-Index Bartolommeo, Fra; Bellini, 
father and sons; Carpaccio, Vittorio; Corregio; Francesca, 
Piero della; Ghirlandaio, Domenico; Giulio Romano; Gozzoli, 
Benozzo; Lippi, Filippino; Lippi, Fra Filippo; Luini, Bernar- 
dino; Mantegna, Andrea; Melozzo da Forli; Palma, Jacopo; 
Perugino; Pinturicchio; Pollaiuolo, Antonio; Sarto, Andrea 
del; Sebastiano del Piombo; Signorelli, Luca; Sodoma, 11; 
Tintoretto: Verrocchio, Andrea del. 


II. Northern Europe 

A, Diirer P-27a, D-164-5 (‘Four Apostles’, color 
picture P-276; ‘Charlemagne’ C-187; 'Portrait of 
the Artist as a Young Man’ D-165) 

B. Holbein P-276, H-406-7 (‘Anne of Cleves’, color 
picture P-276; ‘Portrait of the King’s Astron- 
omer’, H-406; ‘Erasmus’ R-106; mural M-2386) 

Note: See also in Fact-Index Griinewald, Matthias; Matsys, 
Quentin. 

16TH AND 17TH CENTURIES 

I. Italy 

A. Titian P-27, T-138-9 (‘A Venetian Nobleman’, 
color picture P-27; ‘Self-Portrait’ T-138; ‘The 
Assumption of the Madonna’ T-139; ‘Philip II’ 
P-191) 

B. Giorgioni G-110 (‘Adoration of the Shepherds’ 
G-110) 

C. Veronese P-27a (‘The Finding of Moses’, color 
picture P-27a) 

Note: See also in Fact-Index Bronzino, Angelo; Canaletto > 
Antonio; Caravaggio, Michelangelo Amerighi da; Carracci, 
Ludovico; Domenichino, Zampiere; Guardi, Francesco; 
Guido Reni; Rosa, Salvator; Tiepolo, Giovanni Battista; 
Vasari, Giorgio. 

II. Flanders 

A. Brueghel P-27d (‘The Harvesters’, color picture 
P-28) 

B. Rubens P-27d, R-246-7 (‘The Wolf and Fox 
Hunt’, color picture P-28) 

C. Von Dyck V-438 

III. Holland 

A. Hals P-27d, H-250-1 (‘The Gypsy Girl’, color 
picture P-29) 

B. Rembrandt P-29, R-101-3 (‘Young Girl at an 
Open Half-Door’, color picture P-29; ‘Self-Por- 
trait’ R-101; ‘Portrait of a Lady’ R-102) 

C. Vermeer P-29a (‘Young Woman with a Water 
Jug’, color picture P-29a) 

D. Van Ruisdael P-296 (‘Wheatfields’, color picture 
P-29b) 

Note: See also in Fact-Index Brouwer, Adrian; Cranach, 
Lucas; Cuyp, Albert; Douw, Gerard; Hobbema, Meindert; 
Hooch, Pieter de; Jordaens, Jacob; Metsu, Gabriel; Ostade, 
Adrian and Isaac; Potter, Paul; Steen, Jan; Teniers, David; 
Terborch, Gerard. 

IV. Spain 

A. El Greco P-276 (‘The Assumption of the Virgin’, 
color picture P-27c) 

B. Velasquez P-276, d, V-439-40 (‘Maids of Honor’, 
color picture P-27d) 

C. Murillo M-451-2 (‘The Immaculate Conception’ 
M-452) 

Note: See also in Fact-Index Ribera, Jose; Zurbaran, Fran- 
cisco de. 

V. France: See in FacWndex Callot, Jacques; Claude 

Lorrain; Clouet, Fran 9 ois and Jean; Lebrun, Charles; 

Poussin, Nicolas 

THE 18TH CENTURY 

I. England 

A. Hogarth P-29d, H-405 (‘The Graham Children’, 
color picture P-29c) 

B. Reynolds P-29d, R-131-2 (‘Lady Elizabeth 
Delmd and Her Children’, color picture P-29d; 
‘Mrs. Siddons as the Tragic Muse’ R-131 ; ‘Self- 
Portrait’ R-131; ‘Oliver Goldsmith’ G-135) 
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C. Gainsborough G-1 ('The Honourable Mrs. 
Graham’ G-1) 

Note: See also in Fact-Index Cotman, John Sell; Hoppner, 
John; Kneller, Sir Godfrey; Lawrence, Sir Thomas; Morland, 
George; Raeburn, Sir Henij-; Romney, George; Wilson, 
Richard. 

II. France 

— Chardin P-296 (‘Blowing Bubbles’, colorpicture 
P-296). See also in Fact-Inde.y Boucher, Fran- 
9 ois; Fragonard, Jean-Honord; Greuze, Jean 
Baptiste; Lancret, Nicolas; Lebrun, Elizabeth 
Vigde- ; Nattier, Jean Marc; Watteau, Jean 
Antoine 

19TH-CENTURY NEOCLASSICISM, ROMANTICISM. 
REALISM, LANDSCAPE PAINTING 

I. England 

A. Blake B-205 (‘The Infant Jesus Riding on a 
Lamb’ B-205) 

B. Constable P-29d, C-455-6 (‘A View of Salisbury 
Cathedral’, color picture P-29c) 

C. Turner P-29d, T-22T (‘The Grand Canal, Venice’, 
color picture P-29ci) 

D. Millais M-254 (‘A Yeoman of the Guard’ M-254; 
‘The Princes in the Tower’ E-365; ‘Boyhood of 
Raleigh’ R-73) 

E. Landseer L-93 (‘Self-Portrait’ L-93) 

F. Rossetti R-23-1-5 (‘Joan of Arc’ R-234) 

Note: See also in Fact-Index Alma-Tadema, Sir Lawrence; 
Beardsley, Aubrey Vincent; Boughton, George H.; Brown, 
Ford Madox; Burne-Jones, Sir Edward; Hunt, Holman; 
Las'erj’, Sir John; Leighton, Frederick; Orpen, Sir William; 
Watts, George Frederick. 

II. France 

A. Daumier P-31a (‘Third-Class Carriage’, color 
picture P-316) 

B. Corot C-4S6-7 

C. Bonheur B-227-8 (‘Plowing in the Nivernais’ 
B-227 ; ‘The Shepherd of the Pj-renees’ B-227) 

D. Millet M-255 

Note: See also in Fact-Index Courbet. Gustave; Daubigny, 
Charles Francois; Dax-id, Jacques Louis; Delacroix, Eugene; 
Diaz de la Pena, Narcisse; Dupr6, Jules; Gfericault, J. L. A. 
Thdodore; Gros, Antoine Jean; Ingres, Jean; Prud’hon, 
Pierre; Puxds de Chavannes, Pierre; Rousseau, Thdodore; 
Troyon, Constant. 

III. Spain 

— Goya P-31a (‘Senora Sabasa Garcia’, color 
picture P-31a) 

19TH-CENTURY IMPRESSIONISM 
AND POSTIMPRESSIONISM 

I. Manet P-316 (‘The Dead Toreador’, color picture 

P-316) 

II. Monet P-316-C (‘Sunflowers’, color picture P-31c) 

III. Seurat P-31c (‘Sunday Afternoon on the Island of 

the Grande Jatte’, color picture P-31<f) 

IV. Degas P-31d (‘The Ballet Class’, color picture 

P-31c) 

V. Renoir P-21, 31d, R-109 (‘Two Little Circus Girls’, 

color picture P-20; ‘Madame Charpentier and 
Children’ R-109) 

VI. Van Gogh P-32, G-130-1 (‘Bedroom at Arles’, color 

picture P-34o; ‘Self-Portrait’ G-131) 

VII. Cezanne P-34, C-180-1 (‘Portrait of Louis Guil- 

laume’, color picture P-34) 

Note: See also in Fact-Index Gauguin, Paul; Morisot. Berthe; 
Pissaro, Camille; Redon, Odilon; Rousseau, Henri Julien; 
Sisley, Alfred; Toulouse-Lautrec, Henri de. 


PAINTING IN THE UNITED STATES 

I. Beginnings P-29d-31 

A. Copley P-31 (‘Paul Revere’, color picture P-30) 

B. Stuart P-31 (‘George Washington, Vaughan Por- 
trait’, color picture P-30) 

C. Trumbull P-31 (‘The Battle of Bunker’s Hill', 
color picture P-30; ‘Surrender of Cornwallis’ 
R-129) 

D. West P-31a, W-92 (‘Colonel Guy Johnson’, color 
picture P-31; ‘Cromwell Dismissing the Long 
Parliament’ C-517) 

E. Hicks P-31a (‘The Peaceable Kingdom’, color 
picture P-31) 

Note: See also in Fact-Index Allston, Washington; Peale, 
Charles Willson; Peale, Rembrandt; Sully, Thomas. 

II. 19th century P-31d-2 

A. Audubon A-471 (‘The Snowj^^ Heron or White 
Egret’ A-471) 

B. Whistler P-31d, W-121 (‘The White GW, color 
picture P-32) 

C. Homer P-32, H-415-16 (‘Breezing Up’, color 
picture P-32) 

D. Ryder P-32 (‘Toilers of the Sea’, color picture 
P-33) 

E. Eakins P-32 (‘Between Rounds’, color picture 
P“33) 

F. Sargent S-45-6 (‘Frieze of the Prophets’ P-41!)) 

G. Currier and Ives C-530-1 

Note: See also in Fact-Index -Abbey, Edwin Austin; Kngtafflr 
George Caleb; Cassatt, Mary; Church, Frederick E.; U<)>^ 
Thomas; Doughty, Thomas; Inness, George; Leutze, Lm 
uel; Remington, Frederic; Twachtmann, John Henrj’. 

III. 20fh century P-35-7o noiA 

A. Bellows P-35 (‘Lady Jean’, color picture P-JW 

B. Wood P-35, W-1S6 (‘Woman with Plant, color 

picture P-34(f; ‘American Gothic’ W-186; boo' 
illustration A-400c) , 

C. Dehn P-35 (‘Spring in Central Park, coio. 
picture P-36) 

D. Marin P-35, 37a (‘Maine Islands’, color picture 

P-37) , ,, 

E. Graves P-35 (‘Bird Singing in the MoonligDG 

color picture P-35) , 

F. Burchfield P-22 (‘November Evening V-ll) 

G. Maclver P-22-3 (‘Hopscotch’ P-22) 

H. Pereira P-23 (‘White Lines’ P-23) , 

I. Hartley P-23a (‘Mt. Katahdin, Autumn, bo. . 

color picture P-23a) . , 

J. Davis P-23a ('Summer Landscape’, color picture 

P-236) . 

K. Kent K-20-1 (‘Alount Equinox’ K-21; iHusrrj 

tions from ‘Moby Dick’ A-227, W-lH) 

L. Rockwell (‘The Four Freedoms’ C-321) 

M. Chariot (‘Mother and Child’ A-4CKW; book 
tration S^2) 

Note: See also in Fact-Index Alexander, John 
George; Blashfield, Edwin Howland; Currj’, 

Demuth, Charles; Cropper, William; Henri. Robert, ’ 
Walt; Luks, George; Alarsh, Reginald; !Melchers, 
Sloan, John; Turner, Charles Yardley. 

THE 20TH CENTURY IN EUROPE 

I. Abstraction and cubism . , „ 

A. Matisse P-346 (‘Piano Lesson’, color pictm 

P-34a) , . 

B. Picasso P-346 (‘Three Musicians’, color pictm 
P-34) 
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C. Modigliani P'346 ('Girl with Braids', color 
picture P-34) 

D. Braque P-23o (‘Interior with Table’, color 
picture P-23a) 

E. Klee P-236 (‘Intention’, color picture P-236) 

II. Fantasy and surrealism 

A. Dali P-34d (‘The Persistence of Memory’, color 
picture P-34c) 

B. Miro P-34d-5 (‘Harlequin’s Carnival’, color 
picture P-34c) 

C. Chagall V-Zid (‘I and My Village’, color picture 
P-346) 

Note: See also in Fact-Index Derain, Andre; Duchamp, Mar- 
cel; Duf 3 r, Raoul; Ernst, hlax; Forain, Jean Louis; Gris, 
Juan; Grosz, George; Kandinsky, 'Wassilj’-; Leger, Fernand; 
Mondrian, Piet; Nolde, Emil; Segonzac, Andre Dunoyer de; 
Sorolla y Bastida, Joaquin; Utrillo, Maurice; Vlaminck, 
Maurice de; Zuloaga, Ignacio. 

CANADA, LATIN AMERICA, THE ORIENT 
I Canadian painting C-90-1 

II. Latin American painting P-37a, L-115-16, M-204 

A. Rivera P-37a (‘Men and Machinery’, color pic- 
ture P-36; mural in Casa de Cortes, Cuernavaca 
1^116) 

B. Orozco P-37a (‘Zapatistas’, color picture P-37) 

C. Portinari P-37a (‘Festival, St. John’s Eve’, color 
picture P-37a) 

Note: See also in Fact-Index Siqueiros, David Alfaro. 

III. Oriental painting P-37a 

A. China C-277 (‘The Tribute Horse’, color picture 
P-37c; sUk painting C-277) 

B. Japan J-314 (print by Hokusai J-314, color pic- 
ture J-315; print by Hosoda Eishi J-317, color pic- 
ture J-316; woodcut by Yoshida A-4006) 

1. Influence of Japanese prints on the French 
impressionists P-3 Id 

2. Degas and Whistler P-3 Id 

C. Persia (‘Jonah and the Whale’, color picture 
P-37a; miniatures P-154, color pictme B-234) 

D. India 1-65 (‘Krishna Holding Mount Govar- 
dhan’, color picture P-37d) 

PAINTING IN PRACTICE AND IN ALLIED ARTS 

I. Organization and form in ort P'23, A-4006-i 

A. The subject matter of paintings P-22-3 

B. Perspective P-256, 25d-6, P-160 

C. Materials P-376-d, P-40 

II. Painting in relation to other graphic arts A-400/-fc 

A. Book illustrations, pictures A-225-30/, A-400c, 
B-231-8, E-375-826, S-404-23, W-111 

B. Drawing D-137-9, pictures D-137-9, A-400c 

C. Woodcutting, pictures A-4006, D-14e, E-387 

D. Engraving and etching E-385-8, pictures E-385-8 

1. Diirer D-164 (‘Praying Hands’ D-138; 
‘Christ before Pilate’ A-400d; ‘The Holy 
Anthony’ E-385) 

2. Hogarth H-405, pictures E-369a, 6 (‘Mar- 
riage a, la Mode’ H-405) 

3. Hopper (‘The Lonely House’ A-400c) 

E. Lithography L-276, pictxrre A-400d 

F. Photography and commercial art P-211, A-26, 
pictures A-400e 

III. Pointings by school children P-376, pictures P-376, 

A-400n, p 

(See also List of Terms Used in Painting P-38.) 


BIBLIOGRAPHY FOR PAINTING 
Books for Younger Readers 

Berry, A. M. Art for Children (Studio, 1948). 

Chandler, A. C. Storj^-Lives of Master Artists (Lippincott, 
1953). 

Chase, A. E. Famous Paintings (Platt, 1951). 

Doust, L A. Simple Sketching in Line (Warne, 1939). 

Gibson, Katharine. More Pictures to Grow Up With (Studio, 

1946) . 

Gibson, Katharine. Pictures to Grow Up With (Studio, 1942). 
Hillyer, V. M. and Huey, E. G. A Child’s History of Art (Apple- 
ton, 1951). 

Janson, H. W. and D. J. Story of Painting for Young People 
(Abrams, 1952). 

Pictures by Young Americans (Oxford, 1946). 

Books for Advanced Students and Teachers 
Malerials and Methods 

Clark, Kenneth. Landscape Painting (Scribner, 1950). 

Dunlop, R. O. How to Paint for Pleasure (Pell6grini and 
Cudahy, 1952). 

Flint, F. M. R. Water-Colour for Beginners (Crowell, 1951). 
Kautzky, Theodore. Ways with Watercolor (Reinhold, 1949). 
Mayer, Ralph. Artist’s Handbook of Materials and Tech- 
niques (Viking, 1940). 

Price, C. M. and Bishop, A. T. Art School Self-taught (Green- 
berg, 1952). 

Richmond, Leonard. Technique of Colour Mixing (Pitman, 

1949) . 

Taubes, Frederic, Amateur Painter’s Handbook (Dodd, 

1947) . 

Taubes, Frederic. The Painter’s Question and Answer Book 
(Watson-Guptill, 1948). 

History and Appreciation 

Abbot, E. R, Great Painters; in Relation to the European 
Tradition (Harcourt, 1927). 

Berry, A. M. Understanding Art (Studio, 1953). 

Cairns, Huntington and Walker, John. Great Paintings from 
the National Gallery of Art (Macmillan, 1952). 

Carter, D. O. Four Thousand Years of China’s Art (Ronald, 

1948) . 

Cheney, S. W. Story of Modern Art (Viking, 1941). 

Craven, Thomas, ed. A Treasmy of Art Masterpieces (Simon & 
Schuster, 1952). 

Downer, Marion. Discovering Design (Lothrop, 1947). 

Flexner, J. T. Short History of American Painting (Houghton, 

1950) . 

Kainz, L. C. and Riley, O. L Exploring Art (Harcourt, 
1947). 

Kuh, K. W. Art Has Many Faces (Harper, 1951). 

Malraux, Andre, Voices of Silence (Doubleday, 1953). 

Newton, Eric. European Painting (Longmans, 1949). 

Rathbun, M. C. and Hayes, B. H. Layman’s Guide to Modern 
Art (Oxford, 1949). 

Riley, O. L. Your Art Heritage (Harper, 1952). 

Robb, D. M, Harper History of Painting: the Occidental Tra- 
dition (Harper, 1951). 

Strain, Pamela. Pleasure from Pictures (Crowell, 1950). 
Venturi, Lionello. Painting and Painters (Scribner, 1945). 
Wilenski, R. H. Modern French Painters (Harcourt, 1949). 

American Painting 

Barker, Virgil. American Painting (Macmillan, 1950). 

Baur, J. I. H. Revolution and Tradition in Alodern American 
Art (Harvard Univ. Press, 1951). 

Flexner, J. T. American Painting; First Flowers of Our Wilder- 
ness (Houghton, 1947). 

Moses, A. M. R. Grandma Moses; My Life’s History (Harper, 
1952). 

Simon, C. M. Art in the New Land (Dutton, 1945). 

Sutton, Denys. American Painting (Transatlantic, 1948). 

Taft, Robert. Artists and Illustrators of the Old West (Scrib- 
ner, 1953). 
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PAINT— IT IS and How IT IS MADE 


■pAINTS AND VARNISHES. Ordinary paint is used 
to cover up or decorate walls and other surfaces. It 
also helps to prevent decay. We see paint used every- 
where in this way, outside and inside houses, and on 
other buildings and structures. 

Paint makes it easier to keep surfaces clean and 
therefore sanitary. It can he used to intensify or soften 
the reflection of light. Special paints will keep metals 
from rusting, or make a surface fireproof or water- 
proof. Poison can be added to ward off parasites, and 
luminous paints will glow in the dark. 

Nature and Kinds of Paint 
Every paint has some fluid material which spreads 
when wet and leaves a film on the surface when it 
dries. This material is called the vehicle. The vehicle 
also carries coloring matter known as pigment. 

The oldest and simplest kind of paint uses water 
as a vehicle. Artists call such paints “water colors.” 
Children learn to use them at an early age. Water 
colors have also been used by some of the world’s 
greatest artists (see Painting) . But the most common 
paint has oil for a vehicle. Most oil paints have a 
thinner to make them spread easily in thin layers. 
The thinner evaporates rapidly and leaves the rest 
of the paint to harden gradually. 

How Oil Paints Are Made 

For an oil paint the vehicle is a drying oil. This 
kind of oil hardens gradually when it is exposed to 
air and clings firmly to the surface. Oxygen from the 
air gradually changes the chemical nature of the oil, 
and the molecules join together to make the hard 
film. This joining together of molecules to form larger 
molecules is called polymerization. Drying can be 
speeded up by using a drier. This substance speeds 
up the chemical change. 

Pigments are of two kinds, body pigments and color 
pigments. The body pigment is usually white. It 
makes the paint opaque. Other pigments give color. 
The pigments are carried in the vehicle as fine parti- 
cles; they do not dissolve. If they did the paint would 
be transparent, like a dye or stain. 

Oil Vehicles, Driers, and Thinners 
The most common vehicle is linseed oil, made from 
flaxseed. Raw linseed oil dries slowly and forms a 
tough, elastic film. Boiled linseed oil dries faster; the 
film is hard but brittle. Some paints have each kind 
of oil. More commonly, raw oil is mixed with a Japan 
type of drier. 

In some paints, a drier is added to the oil and heated 
before pigment is added. This starts the chemical 
hardening; but hardening cannot proceed until the 
paint is exposed to air. Among these driers are orides 
of manganese, lead, or cobalt, and manganese borate. 
Other driers may be added just before the paint is 
used. These include highly oxidized linseed oil and 
compounds called metallic soaps. Among them are 
lead acetate, lead resinate, and manganese oleate. 
Japan driers contain a metallic soap and a resin such 
as shellac or rosin. 


Extremely fast drying is given by tung oil (also 
called China wood oil). If castor oil is carefully 
dehydrated (to drive out water), it makes an excel- 
lent drying oil. It came into wide use when the second 
World War cut off imports of tung oil. Less commonly 
used drying oils are treated soybean, perilla (from the 
Far East), and oiticica (from northern Brazil). At- 
tempts to make drying oils from petroleum have met 
with limited success. 

To reduce the thickness of the paint so that it can 
be properly applied a thinner is added. The most 
commonly used thinner is turpentine (see Turpentine), 
Its rate of evaporation gives good brushing and flow- 
ing qualities to the paint. Turpentine also has good 
solvent properties and it carries oxygen to the drying 
oil. Other thinners called petroleum spirits are made 
from petroleum. Solvent naphtha thinners are made 
from coal tar. 

Body and Color Pigments 
The commonest body pigment is white lead, made 
by electrolysis or other methods. The Old Dutch and 
the newer Carter processes expose metallic lead to 
acetic acid and carbonic acid gas. These acids change 
the lead to basic (nonacid) lead carbonate. Sand 
particles coated with lead can substitute for lead 
particles to save two thirds of the amount of lead 
normally' used in outdoor paint. _ , , 

Lithopone, another common body pigment, is use 
only for interior paint because su^ight can disco or 
it. It is made of barium sulfate, zinc sulfide, an 
zinc oxide. 

Titanium white is from two to three times as opaqu 
as white lead. It is usually mixed with banuin su 
fate and zinc oxide to improve durability. A os 
titanium white is made from ilmenite and ru i e, 
ores found in parts of the United States, ' 
Norway, and India. Dissolving the ore in acid or 
titanium sulfate. Treatment with alkali 
this to a hydroxide, which is then calcined (hea e 
to form the pigment. _ . . , , 

For its brilliant whiteness zinc white (zinc oa 
is often mixed with white lead. It can be ma e 
the French or American process. In the French pr 
ess, zinc is heated until it is vaporized in a 
of air. There it combines with oxygen to form z ^ 
oxide, and the air current deposits the oxide . 
lecting chambers. In the American process, Iran ' 
ite ore found in New Jersey is granulated and hur 
with powdered anthracite. Vaporized zinc passes 
a blast of air and forms zinc oxide. _ _ . 

Certain other pigments such as whiting (ca 
carbonate) or barytes (barium sulfate) are ^ ^ 
extender pigments. In small quantities they ^ 
the durability of paints. In large quantities, o ^ 
they greatly reduce the covering qualities an 
considered adulterants. . , „jili 

Color pigments contain coloring matter _[y 

oil to form a paste. The colors are most comm 
obtained with the following materials: 
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Black — carbon black, including lampblack; 

Prussian Blue — ferric ferrocyanide; 

Cobalt Blue — cobalt aluminate; 

Red — ferric (iron) oxide; 

Vermilion — mercuric sulfide: 

Yellows: chrome — lead chromate; 

Ochre — limonite (a yellow iron ore); also various com- 
pounds of zinc, arsenic, or cadmium; 

Greens: chrome — chromium sesquioxide; 

Co-pper — malachite (a green copper ore) ; also various mix- 
tures of blue and yellow pigments. 

Paints for Special Purposes 
Metallic pigments, called “bronzes” in the paint 
trade, are formed from powdered aluminum, copper, 
brass, or bronze. They give the paint a silvery or 
golden luster. Paints made in this way have good 
reflecting power and protect surfaces from the effects 
of light and heat. 

Asbestos, borax, powdered glass, and other retard- 
ers of fire are added to the usual formulas to make 
fireproof paints. Sulfides of barium, strontium, or 
calcium make luminous paint. An extremely small 
amount of a radioactive substance has the power to 
make zinc sulfide glow in the dark, and this treated 
substance is used in the manufacture of luminous 
watch and clock dials. Copper or mercury oxides 
added to paints protect ship bottoms from such harm- 
ful marine parasites as barnacles and worms. 
Calcimine and Other Water Paints 
The simplest water paint is calcimine. Usually the 
vehicle is a mixture of water and a binder (animal 
glue or dextrin) which dries and holds the pigment 
to the surface. Whiting is the principal pigment. 
Calcimine is an economical, quick-drying coating for 
interior walls and ceilmgs where little protection from 
the weather is needed. 

Another simple paint of this type is made of water, 
casein as a binder, lithopone or whiting as a body 
pigment, and color pigment. A greatly improved type 
uses oil varnish combined with casein. This type is 
sold as a paste and is mixed with water for use. No 
great skill or experience is needed to apply either kind. 
The oil-varnish type shows much better resistance to 
water than the older casein paints, and some kinds 
give high gloss. 

In water colors for artists, the binders used are 
gum arabics, glycerine, honey, glucose, or ox gall. 
Preservative and pigment are added. 

Varnishes and How They Are Made 
A true varnish is a mixture of resin and drying oil, 
or of other substances which have similar properties. 
It lies on a surface as a transparent, glossy coating 
which shows the material imderneath. The driers 
and thinners used with varnishes are usually the same 
us used in paints. 

_ The oldest types are called oleoresingus,. from the 
oil and resin they contain. These ingredients are 
cooked together or blended in a thinner.- 'They dry 
much as do paints, by oxidation and polymerization. 
Originally all the resins were produced by trees, 
living or dead. Today these natural resins are being 
replaced by synthetic materials. The following resins 
end sjmthetic materials are used: 


Copal resins — from such fossils as Congo fossil, Zanzibar, 
Pontianak, and Kauri. They are found in deposits left by 
trees long extinct. 

Dammar resins — from living trees in India, East Indies, 
Australia, and other Pacific islands; 

Mastic — from a Mediterranean pistache tree; 

Synthetics — plain and modified ester gum (glyceryl rosin- 
ate); phenolformaldehyde resins; 

Rosin — distilled along with tiupentine from the sap and 
wood of various species of pine. 

DifiTerences in heat treatment, the proportion of 
resin to oil, or addition of some minor ingredient 
greatly changes the characteristics of an oleoresinous 
varnish. Waterproof and elastic spar varnishes have 
a high proportion of oil and therefore are said to be 
“long” in oil. Hard and quick-drying floor varnishes 
are “medium” in oil, while high gloss furniture var- 
nishes are “short” in oil. 

Alkyd varnishes are made by complex chemical re- 
actions between oils and other materials, principally 
glyceryl phthalate. The glyceryl phthalate permits 
the use of much slower drying oils like soybean oil 
or even nondrying stearin (solid material from cer- 
tain animal and vegetable fats and oils). The 100 
per cent synthetic resin varnishes include solutions 
of phenolformaldehyde, ureaformaldehyde, and mela- 
mineformaldehyde resins. Due to their great brittle- 
ness, the latter two are usually foimd in combination 
with the alkyd varnishes. 

Enamels, Lacquers, and Stains 

The surface coatings called enamels are pigmented 
varnishes containing resin. They are distinguished 
from paints which are pigmented oils and from porce- 
lain enamels or glazes (see Enameling). The varnishes 
used in enamels are made as pale and transparent as 
possible. This improves the color quality of the body 
and color pigments. Titanium white is the usual body 
pigment, because it is chemically inactive. 

The oriental lacquers so often seen on Chinese 
furniture and other art objects are similar to paint 
enamels in some ways. At one time they were the 
hardest and most durable of all surface coatings. They 
are made from “natural varnishes” derived from the 
sap of a species of poison sumach. These oriental 
lacquers, however, are altogether different in com- 
position from modern synthetic lacquers. {See also 
Lacquers and Shellac), 

The substances classified as stains are distinguished 
from paints in that they do not produce a surface 
coating. They are in fact merely wood dyes which 
penetrate and color the fibers, leaving the grain and 
structure of the wood plainly visible. Depending 
upon the liquid in which the dyes are dissolved, stains 
are classified as spirit stains, oil stains, and water 
stains. Certain stains are designed to bring about 
chemical changes in the wood fiber to make it acid- 
proof or heat-resistant. Stained surfaces are often 
made glossy and waterproof by coats of varnish or 
by rubbing in an oil or a wax. 

Methods of Applying Paint 

For a paint to adhere properly there must be no 
water, grease, or dirt on the surface to be painted; 
otherwise blistering may take place, which loosens 
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the paint and lets it chip off. Knots in resinous wood Paper is coated first with dextrin, second with varnish 

should be shellacked before painting. Paint applied or lacquer, and last with a printed design, or with 

in weather below 40° F. will not dry properly and may dextrin, printing, and varnish, 

sag. If paint is too thin or applied too abundantly, WTien the decalcomania paper is moistened and 
running or sagging may occur. pressed on wood, metal, glass, or porcelain, the film 

When painting new surfaces a priming coat is first with its design comes off the paper and transfers it- 

applied. This is usually a thin flat paint which has self to the new surface. The design itself is water- 

good adhesive properties and which provides a grainy proof and when dry stays firmly in place, 

surface to which following coats can stick. A second, PAKISTAN. Indian Moslems rejoiced on Aug. 15, 

or body, coat and a third, or finishing, coat are then 1947, when their long struggle for self-government 

applied. In repainting, the priming coat is omitted, brought the creation of the independent nation of 

Paints, varnishes, or lacquers may be applied by Pakistan. Inspired by religious zeal and national 

brush or spray gun. An absorbent fleece-covered roller spirit, they began the immense task of turning their 

may be used for painting. Paintbrushes are usually underdeveloped land into a stable, modem nation, 
made from nylon or black Russian or Chinese boar Pakistan’s land is divided. It consists of two huge 
bristles. For spraying, the paint must be made thin. Air areas in the northeast and northwest of the Indian 

pressure of at least 40 pounds a square inch is required, subcontinent, about 1,000 miles apart. It includes 

Nearly all kinds of paint are sold ready mixed the regions where the people of the Moslem religion 

and color standardized for inexperienced persons to were in the majority when Great Britain gave up its 

use; but most expert painters prefer to mix their Indian Empire to the new nations of Pakistan and 
own colors. The body pigments are sold in the form India (see India). Pakistan is a dominion in the 
of a paste, ground in linseed oil. To this paste is British Commonwealth of Nations, 

added more linseed oil, either raw or boiled, a drier, Its population is huge. It is the sixth most popu- 

and a thinner. Color pigments are then stirred into lous nation in the world and the most populous Mos- 
the paint until the desired hue is produced. lem nation. Most of its 75,842,165 people are poor 

Paint Removers and Decalcomania farming folk and only 13.8 per cent can read. Leadeis 

Paint may be removed by applying a solution of lye of the new nation had difficulty finding men capable 
in water to the surface. This undermines the paint of doing government work or operating powerhouses, 
and loosens it so that it may be scrubbed off. The trains, and telegraph offices. Under Great Britain, 
lye, however, roughens the surface of the wood. Less Hindus and Siklis had held these jobs and were the 
harsh removers consist of solutions of benzene, wood business and professional men. In the religious riots 
alcohol, and acetone. This type of remover softens the after the subcontinent was divided, millions of Hindus 
paint or varnish so it may be scraped away. fled to India and millions of Moslem peasants poured 

Much decorative painting that used to be done by from India into Pakistan. The care of the refugees 
hand is now imitated by the decalcomania process, added to the nation’s economic burdens. 


PAKISTAN AND ITS CREATOR 


r Lahore f 

New Delhi 


Karachf^i^^ INDIA 


Calcut|^5j|P^ 

\ CmJtagong 


The new nation of Pakistan was 
carved out of India in two separate 
sections. This was brought about 
largely by one man, Mohammed 
Ali Jinnah (right). When his country 
was established (Aug. 15, .1947) f 
he became its head. The constituent ' 
assembly confirmed his popular ' 
title, Quaid-i’Azam (the great leader). L 



Two Contrasting Areas 

The two parts of the country — East Pakistan and 
West Pakistan — differ greatly. East Pakistan lies at 
the head of the Bay of Bengal, with India surrounding 
it on the west, north, and northeast. The narrow Chit- 
tagong hills section on the southeast borders Burma. 
The land is a vast alluvial plain stretching across most 
of the delta of the Ganges and Brahmaputra rivers. It 
is cut by a network of streams and tidal creeks and 
rarely rises 300 feet above the sea. The rivers carry 

Extent . — West Pakistan, greatest distance east to 
about 700 miles, north to south, about 800 
310,236 sq. mi.; population, 33 , 779 . 555 . 
east to west, about 260 mi., north to south, about 300 
area, 54,501 sq. mi.; population, 42,062,610. Total area, 
364,737 sq. mi,; population, 75,842,165. . . 

Natural Features . — Bioad Indus plain from ^1^®, 
^rthar, Sulaiman, Hindu Kush, and Salt m , 

west and north. In the east, river plain and oeita 
Brahmaputra and Ganges rivers. . ^ jga. 

Products. — Rice, wheat, coarse grains, i rnck 

tobacco, sugar, fruit, hides, skins, wool; fish; coai, 
salt, chromite, gypsum. , _ 

Provinces and States . — East Pakistan: only East ije | 
(including Sylhet hills region formerly in Assamh ^ .u, 
Pakistan: Sind in southeast; I^njab in northeast^, . 
west Frontier Provinces and tribal 
southwest. States: Makran, Las Bel, Kalat, and 
in Baluchistan States Union; Bahawalpur and Kna v 
in east; Chitral, Dir and Swat in north. . 75 . 

Cities . — ^rachi (capital), 1,009,438; I'^bore, op 
Dacca, 411,279; Chittagong, 294,046; Hyderabad, 241, «u 
] Rawalpindi, 237,219; Multan, Lyallpur, Sialkot, Pesha 
j Gujranwala (over 100 , 000 ). 



Bicycle “rickshas” mingle with motor traflSc on Karachi’s busy On this Punjab farm donkeys and a cow tread out the grain on 
Bunder Road. The domed structure is the municipal building. the threshing floor. Notice the foothills rising from the valley. 


silt down from the Himalayas in the north, which en- 
riches the soil. The rivers also provide fish for food 
and waterways for transport. In the south, marshy 
fingers of land stretching into the sea are covered 
with a dense mangrove forest. In this area, called 
the Sundarbans, roam wild animals, including tigers, 
wild hogs, leopards, deer, and bears. East Pakistan is 
one of the world’s most thickly settled farming areas, 
with 777 persons to the square mile. 

West Pakistan stretches from the head of the Ara- 
bian Sea northward to the Hindu Kush range in 
central Asia’s mountain wall. Its neighbors are India 
on the east, Iran on the southwest, Afghanistan on 
the northwest, and the state of I^ashmir in the 
northern mountains. Down from these mountains 
pour the huge Indus River and its chief tributaries, 
the Jhelum, Chenab, Ravi, and Sutlej. The broad 
valley of these rivers is West Pakistan’s heartland, and 
their waters are used to irrigate its dry soil (see Indus 
River). The gray, sandy Sind Desert in the southeast 
is a continuation of India’s barren Thar Desert. 
Between the Indus River and the Iran and Afghanis- 
tan boundaries rise high, rugged mountains. The 
principal range, the Sulaiman, towers to heights above 
11,000 feet. Nearly six times as large as the eastern 
part in area. West Pakistan’s population density is 
only 108 people to the square mile. 

Differences in Climate and Rainfall 

East Pakistan has humid tropical to subtropical 
weather without extreme changes. From March 
through October the mean average temperature is 
about 83° F., and in the cooler season about 64°. 
The southwest monsoon brings heavy rain between 
June and October when it blows in from the Bay of 
Bengal laden with moisture (see Winds). The annual 
rainfall varies from 70 inches in the lowlands to more 
than 300 in the Sylhet hills. 

West Pakistan is dry and subject to extreme weath- 
er changes. The fierce summer sun raises da 3 d;ime 
temperatures to 1 20° F., though the nights are usually 


cooler. In winter frost nips the plains and the moun- 
tains are clad with snow. The annual rainfall ranges 
from almost none in the desert to between 15 and 30 
inches in the north. The area gets little moisture 
from the monsoons. 

Peoples, Religions, and Languages 

The peoples of the two sections differ also. The 
Bengali of East Pakistan are of mixed Mongoloid and 
Dravidian stocks and tend to be small and dark 
skinned like their Indian neighbors. The people of 
West Pakistan are taller and fairer and are mixtures 
of Indo-Iranian stocks. 

Religion is the unifying force in this divided land. 
More than 80 per cent of the people are Moslems. 
Most of the remainder are Hindus (see Mohammed 
and Mohammedanism; Hinduism). The Urdu lan- 
guage is understood by educated people. Millions, 
however, speak only provincial languages, including 
Bengali, Punjabi, Sindhi, and Pushtu. English is 
widely used in business and government. 

How the People Live 

Between eight tenths and nine tenths of the Pak- 
istani are farming people who hve in rural villages. 
Most homes are of mud or mud brick, but in the rainy 
east bamboo huts are built on stilts or mounds. Life 
is an unending struggle to make a living with inade- 
quate land and antiquated tools and methods. Their 
waj’ of life is much like that of their Indian neighbors 
described in the India article, subhead “How the 
People Live.” Naturally there are variations in ways, 
customs, and folklore in the various sections. In the 
western mountains, wandering herders follow their 
sheep and goats in search of pasture. Their families 
carry their tents and furnishings on camels and don- 
keys as they migrate from winter pasture in the low- 
lands to summer grass in the mountains. 

Formerly upper- and middle-class Moslem women 
conformed to the custom of “purdah,” living in a 
separate part of their homes and never showing their 
faces to men other than close relatives. In public they 
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covered themselves with a tentlike garment called a 
hurha. Today it is estimated that fewer than 10 per 
cent of Pakistan’s women follow this custom. The 
All Pakistan Women’s Association is campaigning 
for the social, educational, and cultural advancement 
of women. New schools and colleges have been built 
for girls. 

The usual costume of the women is a pair of loose 
trousers, known as shalwar, topped by a tunic and 
sheer veil. Foimal dress for men consists of tight 
trousers and a knee-length coat, the sherwani. In 
East Bengal men commonly wear the lungi, which is 
similar to the Indian dhoti. Women wear the sari. 

Agriculture and Irrigation 

Agriculture suppoits from 80 to 90 per cent of the 
people. There is an average of only half an acre of 
tillable land per person, but two or more crops may be 
raised in a year. In warm, humid East Pakistan the 
chief crops are rice, about three quarters of the 
woild’s jute, tea from the hilly regions, tobacco, oil 
seeds, and sugar cane. Leading products in dry West 
Pakistan are wheat, rice, millet, cotton, tobacco, 
sugar cane, fruit, and livestock. It has a grain surplus 
in normal years. 

Irrigation is requiied for some 80 per cent of the 
farms in West Pakistan. Irrigation systems were al- 
ready extensive before 1947. Then the new govern- 
ment gave top priority to a huge program of iriigation 
projects in its long-range development plans. Among 
the largest were the Lower Sind project, based on the 
Kotri Barrage (dam), and the Thai project, based 
on the Jinnah Barrage, both in the Indus River. In 
the Thai area 2 million acres are being reclaimed and 
240 new villages are being constructed to settle refu- 
gees and other landless farmers. New hydroelectric 
projects are also important in the national drive to 
supply power for industrial development. 

Trade and Industry 

Jute, cotton, hides and skins, tea, and wool make up 
90 per cent of Pakistan’s exports. With few factories 
and a meager mineral output, it must import textiles, 


machinery and appliances, metals, ores, coal, and 
petroleum. The government has sponsored the build- 
ing of factories to process its raw materials and to 
make consumer goods. Despite its progress, fewer 
than one per cent of the people are industrial workers, 
even if railway, marine, dock, and mine laborers are 
included. Many men and women work in their homes 
making famous wares such as the handwoven fabrics 
of Dacca, copperware of Persian design from Pesha- 
war, other metalwork, gold and silver jewelry, carved 
ivory, and the athletic equipment of Sialkot. 

Each part of Pakistan has its own railway system. 
The two parts are connected by ocean and air tians- 
portation and by radio telegraph and telephone. Rail- 
way, radio, telegraph, telephone, and postal services 
are government operated. Highways are maintained 
by the provinces but the 'roads are poorly developed, 
with only about 12,000 miles of hard surface. 

Karachi is the chief air and ocean port. Its popu- 
lation tripled after it became the nation’s capital. 
Chittagong is the chief port in the East. Dacca, 
capital of East Bengal, and Lahore, in the Punjab, 
are noted for their fine Moslem architecture. 

History and Government 

Pakistan and India shared their history until 1947. 
West Pakistan’s Khyber Pass and Indus 'Vajley 
formed the invasion highway for India’s ancient 
conquerors, many of whom carried the faith of Islam. 
Most of India was under Moslem rule during the 
Mogul Empire. After its decline in the 18th century, 
Great Britain gradually assumed contiol. 

The Moslem League was founded in 1906 to seek po- 
litical rights for Moslems. Its president after 1926 
was the “father of Pakistan,” Mohammed Ali Jinnah. 
For a time he co-operated with India’s Congress party 
in working for a free, united India. Then the Moslems 
decided that their rights would not be respected by 
a Hindu majority. In 1940 Jinnah demanded a sepa- 
rate Moslem state — ^Pakistan, “country of the pure. 

When Britain announced that it would leave India 
in 1947, Jinnah stood firm and the Congress party 


RAINY EAST PAKISTAN’S GREAT CROPS-RICE AND JUTE 



Rice threshing in this slow, crude way is typical of East Ben- These workers are hanging jute fibers up to dry. The 

gal farming. Notice the lush vegetation in this moist land. be removed from the stalks (rear) only after long soa*. t 
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reluctantly agreed to partition. Jinnah was governor 
general of Pakistan until his death in 1948. 

A constituent assembly was set up to draft a con- 
stitution, but differences of opinion delayed prog- 
ress. Meanwhile the assembly acts as the federal par- 
liament. Its members are named by the democratically 
elected provincial legislatures. The governor general 
is the head of the state. He appoints the prime minis- 
ter who selects cabinet members. The cabinet, respon- 
sible to the assembly, carries on the government. 

The new government set up long-range plans for 
the development of irrigation and land reclamation, 
hydroelectric power, new industry, modern agricul- 
tural methods, education, public health, and social 
welfare activities. It floated huge loans to carry out 
these costly plans and received financial aid and 
technical assistance from United Nations agencies. 


the World Bank, and Colombo plan nations. United 
States allocations alone amounted to 141 million dol- 
lars by mid-1954. 

Friction between Pakistan and India hampers both 
nations. Rehgious riots and massacres followed par- 
tition. The two countries were at war in 1947-48 for 
possession of Kashmir, and they maintain armies in 
the area that neither can afford (see Kashmir). An- 
other long-standing dispute concerns irrigation water 
flowing from India to Pakistani territory. Steps 
toward co-operation include an agreement in 1950 to 
grant full rights to religious minorities and a trade 
pact in 1951. The Indians objected when the United 
States gave Pakistan military aid in 1954 to strength- 
en the barrier against possible Communist penetration 
down the ancient invasion route. (For Reference- 
Outline and Bibliography, see India.) 


EAST Meets WEST in Changing PALESTINE 



The Plain of Esdraelon, also called the Emek, is the garden 
spot of Palestine, as it was in Biblical times. The houses in 


this Jewish farm colony are built around a circle; the fields 
reach out spokewise. The land is worked as a smgle farm. 


T)AL'ESTINE. Turning its back to the vast Arabian 
Desert, the narrow strip of land called Palestine 
looks out over the eastern Mediterranean. It is only 
60 miles wide and little larger than Vermont; but it 
possesses an importance all out of proportion to its 
size. For Palestine is regarded as the Holy Land by 
Christian, Jew, and Arab alike. Christians think of 
it as the land where Jesus was born, taught his dis- 
ciples, and was crucified and buried. To the Jews 
it is the Promised Land to which Moses led his people 
from Egypt. The Arabs rank Jerusalem after Mecca 
and Medina as a holy city because it was here that 
Mohammed tethered his horse on the night of his 
miraculous ride. 


For ages many Jews had looked with devotion and 
longing to their ancient home, and some returned and 
settled there even under the oppressive rule of the 
Tuiks. Following the first World War Great Britain 
took over the government under a mandate from the 
League of Nations, and the Zionists’ dream of estab- 
lishing a Jewish National Home began to be realized. 
Jewish settlers poured in, bringing to the primitive 


Middle East the machinery and scientific knowledge 
of the West. With every shipload of immigrants the 
hostility of the Arabs increased, not only in Palestine 
but throughout the Middle East. 

In 1947 the British announced their intention of 
giving up their Palestine mandate. The United Na- 
tions proposed that it should be split into two states, 
Arab and Jewish, and drew up boundaries. The British 
left in 1948 and the Jews set up an independent state, 
Israel. War broke out at once with the Arab states. 
The Jews were victorious and retained the territory 
they had won. The proposed Arab state never came 
into existence. The Arab kingdom Trans-Jordan (later 
called Jordan) annexed areas west of the Jordan that 
were occupied by its troops when the war ended. Egypt 
also retained a small Arab area. (For map, see Israel.) 

A Small Land with Varied Scenery 

Britain’s Palestine mandate covered about 10,430 
square miles. It was half as nude and twice as long as 
the Palestine of Bible times. The eastern boundary 
was the Jordan River. In the south it included the 
desert area known since ancient times as the Negeb. 
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The populous country to the north is nearly covered 
by stony hills. They rise gradually from a narrow 
coastal plain along the Mediterranean to an average 
height of 2,500 feet, malung a long backbone which 
runs through the country from north to south until 
it loses itself in the desert sands. The eastern slope 


TEL AVIV, THE ALL-JEWISH METROPOLIS 



With its modernistic architecture, paved streets, gardens, and bathing beach, 
Tel Aviv is the most modern city of the eastern Mediterranean region. Built 
on sand dunes along the coast, its name means “HiU of Spring.” 

of this watershed abruptly plunges 4,000 feet down 
into the deepest trench in the world — the valley of 
the Jordan Kver and the Dead Sea. The surface of 
this sea lies a quarter of a mile helmv sea level. 

The regular coast line is broken only in the north, 
where the headland of Mount Carmel juts into the sea, 
forming a natural deep harbor at Haifa. This im- 
portant port lies at the junction of two plains over 
which traffic has moved since the most ancient times. 

One is the coastal plain leading dowm to Egypt; the 
other is the Plain of Esdraelon (the Emek), which cuts 
through the mountains into the Jordan Valley and is 
the gatewajr to the East. Deep rich soil, watered by 
the Kishon River, makes the Plain of Esdraelon the 
garden spot of Palestine. Dairy and poultry farms, 
vegetable gardens, and wheat fields surround the red- 
roofed cottages of the Jewish agricultural settlements. 

The coastal plain has a lighter, sandier soil suited 
to fruit culture. Only 

two or three miles wide ^ market in the “old 
north of Haifa it broad- 
ens south of that city 
into the fertile Plain of 
Sharon, about 20 miles 
wide. Here the Jewish 
agricultural vil- 
lages are surround- 
ed by groves of 
oranges, lemons, 
and grapefruit, laid 
out with mathe- 
matical precision 
and irrigated by the 
most up-to-date 
methods; and here 
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whose owners have profited from Western ways. The 
sweet Jaffa orange grown here is one of the chief 
products of Palestine. 

At the southern end of the Plain of Sharon the 
sparkling, modern city of Tel Aviv adjoins the ancient 
Arab port of Jaffa, where close-packed oriental houses 
cling to a rocky promontory. South of 
Jaffa the wide coastal plain is called Philis- 
tia. Here there is less water for irrigation, 
but grapes are grown and fields are cov- 
ered with wiieat and barley. 

Beyond the coastal plains rise the stony 
and arid hills which cover most of Pales- 
tine. Here Arab peasants live in a thou- 
sand medieval villages crow'ded around 
springs or u’eUs and surrounded by vine- 
yards and by olive and fig trees. They 
raise scanty crops of wheat and barley in 
fields tilled with w'ooden plow's yoked to 
o.ven or camels. In the mountains they pas- 
ture flocks of goats and fat-tailed sheep. 
The highlands of Galilee in the north re- 
ceive the most rainfall, and springs abound. 
Here Jebel Jermaq, the highest point in 
Palestine, rises to 3,934 feet. Water is less plentiful 
in Samaria, below the Plain of Esdraelon; and Judea, 
in the south, is a bare and stony tableland, w'here 
the people have always had to struggle for both son 
and water. 

Yet Judea was the heart of ancient Palestine and 
contains its most famous cities. (See Jerusalem; 
Bethlehem.) A few breaks in the tableland are nch 
in vegetation; and where ancient terraces have been 
rebuilt patches of olive trees and vinej'ards contrast 
sharply with bare limestone rock. South of the table- 
land lies the desert, and to the east is the desolate 
Wilderness of Judea, through which a precipitous 
road winds down from Jerusalem to Jericho. 

The Jordan Plunges Down to the Dead Sea 

The turbulent Jordan River rises at the foot o 
Mount Hermon in SjTia, spreads into the marshes c 
Lake Huleh and into the beautiful Sea of GalOee, an 
then meanders through a nar- 
row hot vaUey toward the 
Dead Sea. Near the Dead 
Sea the valley widens and 
here on an oasis m 
the wilderness lies 
Jericho, 820 
low sea level. The 
Dead Sea itself is 
almost 1,300 feet be- 
low the surface ot 

the Mediterranean. 

This inland lake has 

no outlet to the sea, 
but so great is the 
heat that evapora- 
tion carries off most 


CITY” OF HAIFA 


also are thriving Arabs, weaiing shawls on their heads tied with thick cords, are here seen dis- Of the SIX m 
Arab plantations Fofaii4“ we!?? "getYer^'’^ tons of Water poured 




into it daily by the Jordan River and a half dozen 
smaller streams. This leaves a saturated solution of 
naineral salts. Fish die on reaching the Dead Sea, and 
little animal life is found on its desolate shores, which 
are bare of vegetation except at the mouths of fresh- 
water streams. 

Two Seasons and Three Climates 
Palestine has only two seasons but a variety of 
climates — subtropical on the coastal plains, mildly 
temperate in the highlands, and tropical in the valley 
of the Jordan, which is shut off by the mountains from 
cool rain-bearing winds. Except in the Jordan Valley 
rainfall is considerable, but it is not evenly distributed 
throughout the year. The rainy season lasts from 
October to April, with heavy rains in January and 
February. Grains are planted in October to be 


harvested in the spring. During the summer the 
ground dries up and plants wither. Fruit trees and 
vegetables depend upon irrigation, which is practised 
wherever water is available. Only a few streams 
contain water the year round. Most of the rainfall 
percolates through the limestone rock and reaches 
the sea subterraneously. In the plains, water is easily 
obtained by boring wells, but in the highlands wells 
are difficult and costly. 

The People of Palestine 

The population is as varied as the country and the 
climate. The Arabs are now a small minority. Most 
of them are peasant farmers, called fellahs. With their 
primitive methods they can hardly make a living 
from the stony soil. Yet they must give much of their 
produce to their landlords, called effendis. The 
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REDEEMING THE LAND 



Young Jewish pioneers like these restored 
the fertility of the long-neglected land. 


Christian Arabs, most of them members of the Greek 
Orthodox Church, are found chiefly in the towns. 

The Jews also form a mixed group. The Sephardic 
Jews (descendants of Jews expelled from Spain) have 
lived in Mediterranean lands for generations. Many 
of them speak a mixture of Spanish with Hebrew and 
Arabic. The Ashkenazic, or Euro- 
pean, Jews have come from many 
countries. They speak many dif- 
ferent languages and have brought 
with them various social and po- 
litical theories. In all groups the 
younger generation speak Hebrew. 

Palestine’s Early History 

During most of its early history, 
little Palestme was ruled first by 
one then by another of its powerful 
neighbors — ^Babylonia, Egypt, As- 
syria, or Persia. It had been in- 
vaded by Semitic tribes at a very 
early date, and was known as the 
land of the Canaanites before the 
Israelites entrenched themselves m 
the hill country about 2000 n.c. 

(see Jews). At the time of the 
birth of Christ, Palestine was 
part of the far-flung Roman Empire. 

The Jews began to leave their homeland in A.n. 70, 
when the Romans destroyed Jerusalem. Only a few 
thousand remained when the Arabs mvaded Palestme 
in the 7th century. In 1072 the Seljuk Turks took 
Jerusalem. Except for a period during the Crusades 
Palestme remained under Moslem rule until it was 
freed by the Allies during the first World War. In 
1920 Great Britain took over the administration 
of Palestine under a League of 
Nations mandate. 

The Jews Return to Palestine 

For some years movements had 
been under way to make Palestme 
a Jewish homeland. In 1897 a Vien- 
nese, Theodor Herzl, convened a 
congress of Jews at Basel, Swit- 
zerland, and founded the World 
Zionist Organization. It aimed to 
restore the Jewish National Home 
in Palestme. 

During the first World War, the 
Zionists, under the leadership of 
Dr. Chaim Weizmann, interested 
the British government in then- 
cause. In 1917 Great Britam 
issued the famous Balfour Declara- 
tion, it stated that: 

“His Majesty’s government view with 
favor the establishment m Palestme of 
a National Home for the Jewish peo- 
ple, and will use their best endeavors 

to facilitate the achievement of this — -mning 

object, it being clearly understood 0“ the slopes and at the foot of beautiful Mount Carmel is the rsP'^'X. Some 
tVint nnthlniT HVinll bp dnnp which mav tts modernized harbor provides docking facilities for large sh^s ^ 

that nothmg snail oe oone wmcn in^ carry oil that has been pumped through a great pipe line from the ri 

prejudice the civil and religious rights oil fields of Iraq more than 600 miles away. 


of existing non-Jewish communities in Palestine, or the nghts 
and political status enjoyed by Jews in any other country' 

After the war Jews poured into Palestine from Po- 
land and Russia and later from Germany. They came 
to a land that was one of the most poverty-stricken re- 
gions of the Middle East. The ancient forests bad 
been cut down and the soil eroded 
from the slopes. Sand dunes had 
piled up along the coast, blockmg 
the flow of streams to the sea and 
creating marshes. The fertile PIm 
of Esdraelon through centuries of 
neglect had become a land of pesti- 
lential swamps and barren wastes 
The prospects for the newcomers 
were not promising. 

The Country Is Transformed 
Yoimg Jewish pioneers, Haluli- 
im, drained the swamps which were 
infested with malaria-carrying mos- 
quitoes and prepared the land for 
settlement. Contributions poured 
in from Zionists m all parts of 
the world. Land was purchased 
through the Jew-ish National Fund, 
which leased it to individuals 
and communities. 

Some colonies, called Kvuizoth, were established on 
a voluntary communal basis, with equal sharmg of 
property by all. In another type of cooperative 
colony, the Moshav, each farmer was allotted his oCT 
fields. Other farms were owned by mdmduals who 
bought them from the Arabs, and some owners em- 
ployed Arabs as well as Jews. A Jewdsh labor organi- 
zation, the Histadrut, made up of farmers and town 

HAIFA, PALESTINE’S FINEST PORT 
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ALONG THE MODERN ROAD TO JERICHO 



On this legendary trail “a certain man went down from Jerusalem to Jericho and 
fell among thieves.” The Good Samaritan rescued him. Today the trail to Jericho 
still winds down through the wilderness of Judea. But now it is the modern 
highway we see above. Diesel-engined trucks climb the road to Jerusalem with the 
products of the Dead Sea region. 


workers, trained immigrants for 
work on the land and organized co- 
operatives for irrigation, transport, 
marketing, health, and education. 

The largest numbers of new ar- 
rivals crowded into the cities. 

The Jewish city of Tel Aviv, which 
had a population of only 1,000 
in 1917, soon surpassed Jerusa- 
lem and became one of the most 
progressive communities in the 
Middle East. Outside the walls 
of old Jerusalem a new city and sub- 
urbs sprang up. At Haifa the har- 
bor was modernized and Jewish 
homes spread over the green slopes 
of Mount Carmel. 

Palestine lacks raw materials 
for manufactures; but a flourish- 
ing industry grew up on the shores 
of the Dead Sea, where Jews ex- 
tracted potash, bromine, and salt 
from its briny waters. The Jordan 
River was harnessed and furnished 
power for many small factories. At 
Haifa, the terminus of an oil pipe line from Iraq, a 
large refinery was built. 

Jewish funds built modem hospitals and educational 
institutions. The Hebrew Technical Institute was 
founded in Haifa and the Hebrew University on 
Mount Scopus in Jerusalem. 

The Palestine Problem Becomes a World Issue 

The rapid growth of the Jewish National Home 
alarmed the Arabs. They feared the Jews would be- 
come a majority in the population and a threat to 
Arab power. In 1929, following a religious quarrel 
at the Wailing Wall in Jerusalem, Arabs massacred 
Jews. In 1936 another riot broke out, caused by the 
mcreased immigration that followed Hitler’s persecu- 
tion of the Jews. In 1939 Britain issued a MTiite 
Paper severely restricting immigration for five years 
and banning it altogether after 1944. 

At the end of the second World War thousands of 
Europe’s Jews sought admission to Palestine. Many 
attempted to enter illegally. The British blockaded 
the coast and carried the immigrants off to detention 
camps in Cyprus and other places. Jewish under- 
ground organizations answered the blockade with 
outbreaks of violence, blovdng up buildings, bridges, 
and railways, and attacking British soldiers. Most 
active of the terrorist forces were Irgun Zvai Leumi 
and the Stern group. The more moderate Haganah, 
a Jewish force originally organized for defense against 
the Arabs, also offered strong resistance. 

Because of Palestine’s strategic position, its 
troubles concerned all the great powers. In 1947 
Great Britain called on the United Nations to solve 
the problem. A commission recommended that Pales- 
tine be divided about equally into a Jewish state and 
an Arab state, vith an international zone for Jerusa- 
lem. Britain protested and gave notice that it would 


resign the mandate on May 15, 1948. On May 14, a 
few hours before the British departed, the Jews pro- 
claimed the state of Israel (see Israel). Population 
before partition, about 1,910,000. 

Palm. Next to grains and other grasses, palms are 
the most useful of all plants. They give natives in 
many hot lands food, shelter, and something to sell. 
They provide raw material for many manufactured 
products. And they give welcome shade and beauty 
when they are planted as ornamental trees. 

Palms grow in tropical or subtropical climates. 
Some kinds grow in warmer parts of the temperate 
zone. The United States has palms in California, 
Arizona, New Mexico, Texas, and the southeastern 
states. South Carolina is called the “Palmetto State” 
because of the palmetto, a small fan palm. Some palms, 
such as the coconut, need ample moisture. But the 
date palm and many others grow best in dry climates. 

Nature of the Palm 

Palms belong to a great plant group with grasses, 
lilies, and orchids. Most palms are trees, with a single, 
tall stem or trunk. The trunk has a pithy center but 
no growth rings or bark. The leaves spread out in a 
crown at the top. They have many narrow blades on a 
stem. The blades may fan out (palmate leaves) or be 
arranged like parts of a feather (pinnate leaves). The 
plant is named from the fan type, because the blades 
resemble the palm and fingers of a hand. Some leaves 
may be from 30 to 45 feet long with stem and from 
4 to 8 feet wide. 

Palms bear flowers in large clusters in the crown 
of leaves. Each flower is small and usually greenish, 
yellow, or white m color. I\fliile the cluster is bud- 
ding, it is protected by a special dry leaf, called a 
spalhe. Some large, trough-shaped spathes remain 
in place even when the fruit is formed. 
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1, A native of Ceylon scaling the long, slender, leaning trunk of a Coconut Palm. This palm thrives on tropical coasts and / 

throughout the world. 2. One of the many Fan Palms from which fans and roof thatching are made, 3. An Arab gathering a in 
of dates from a Date Palm in Algeria. 4. Looking down into the heart of a young Sago Palm. The pith of these palms is maoe i“ 
the sago of commerce. 5. Those ropelike stems are Pattan Palms on the island of Java. They run over other trees or along 
ground and may grow several hundred feet long. Strips from the stems are woven into ropes, mats, and furniture. 
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SOME AMERICAN PALMS AND PALM-LIKE TREES 



but is a relative of the banana from which thirsty wayfarers can get refreshment by tapping the supply of water stored in its base! 

One species is found in South America, another in Madagascar. 
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The fruit of some palms are no larger than a pea. 
But the double or sea coconut may be larger than a 
man’s head. Some fruits, such as dates, are soft out- 
side; others, such as coconuts, have a hard husk. 

Palms usually flower when they are five or six years 
old. Most of them are mature in from 10 to 15 years. 
The coconut palm and many others bear fruit for 70 
or 80 years. Some date palms have lived 150 years. 

A few kinds of palms are not trees. Shrublike palms 
have extremely short stems, and the cro^vn of leaves 
springs from the ground level. We use these kinds as 
potted palms. Dwarf palmettos and many other 
palms have thorny or prickly leaves or stems. Rattan 
or cane palms have ropelike stems vdth hoolcs. These 
stems climb like vines among other trees. 

Valuable Products from Palms 

The most valuable palm is the coconut. The meat 
and milklike liquid provide food. The dried meat 
(copra) yields oil, and the husks provide a coarse fiber, 
called coir (see Coconut Palm). The date palm provides 
vegetable food for many desert peoples (see Date 
Palm). Another important food from palms is sago 
(see Sago). Oriental peoples chew nuts from the betel 
palm (see Betel). The “palm cabbage” of the West 
Indies is the terminal bud of new leaves at the tip 
of certain palms. 

Palm oil from fruits of the oil palm is widely used. 
It contains a precursor of vitamin A. The sweet juice 
of some palms is made into sugar or wine. Nuts from 
the tagua palm supply vegetable ivory; carnauba palm 
leaves yield wax. The vinelike stems of the rattan 
palm and the leaf stems of the raffia (piassava) palm 
yield fiber for basketry, mats, and brushes. 

Palms form the family Palmaceae of plants (Monocotyle- 
donae) which have single-lobed seeds (see Botany). Varying 
classifications recognize from 128 to 200 genera and from 
1,200 to 4,000 species. Scientific names of important palms: 
cabbage, Roystonca oleracea; cabbage palmetto, Sabal pal- 
metto; coconut (ornamental, U. S.), Cocos plumosa; fan (Chi- 
nese), Livistona chinensis; ivory (tagua nut), Phytelephas 
macrocarpa; oil (African) , Elaeis guineensis; palmetto (several 
species) , Sabal; raffia (several species) , Raphia; rattan (cane). 
Calamus (several species) ; royal, Roystonca regia; Washing- 
ton, Washingtonia filifera. 

Palmyra (pSIr-nn’ra), Syria. Out on the Syrian 
desert, 150 miles northeast of Damascus, you will see 
an oasis, a small town, an air field, and a pipe-line 
pumping station. This is modern Palmyra, a shrunken 
remnant of a great city of ancient times. 

Palmyra is the Tadmor of the Bible, said to have 
been founded by Solomon. Before the Christian Era, 
the city was a trading post on the camel route between 
the East and the Mediterranean world. But its real 
glory came after the Romans captured it in a.d. 130. 
They made it the headquarters of a colony and an 
outpost against the revival of a Persian empire. 
In 262, Odenathus, ruler of Palmyra, rendered such 
valuable military assistance that he received the title 
of Augustus, and Palmyra became virtually inde- 
pendent again. But the glory of Odenathus was short- 
lived, for he was assassinated about 267. 

Zenobia, the dead ruler’s able and energetic widow, 
took over the reins of government for her young son. 


Athenodorus. She extended her domain until it 
reached from Egypt to Mesopotamia. At length, 
however, she came into conflict with Rome, and her 
armies were defeated by the soldier-emperor Aurelian, 
and PalmjTa fell in the year 273. Zenobia was taken 
away in chains. Her subjects were spared and Aure 
lian departed for home. But when he heard that the 
Palmyrenes had revolted and slaughtered his garrison, 
he returned swiftly and destroyed the city. Thereafter 
the caravans took other routes. 

Today magnificent ruins rise from the desert in 
mute and lonely testimony to the glory of the past. 
You can see the street traversed by the ancient camel 
caravans, flanked for nearly a mile by a great quad- 
ruple colonnade of rosy-white limestone leading to 
a triumphal arch. Beyond, upon a terrace, stood 
the Temple of the Sun, its court surrounded by 
pillars intricately carved. And you can still see the 
remains of a theater, an aqueduct, the senate house, 
beautiful villas, and tower tombs as high as eight 
stories. 

Palmyra served as a military outpost during the 
French mandate over Syria after the first World War. 
Today the only native inhabitants are Arabs living 
in hovels amid the ruins. 

Pan. In Greek mythology there is perhaps no more 
picturesque figure than Pan, the god of flocks and 
pastures, of fields and forests. He is represented 
as having horns, a goat’s beard, pointed ears, a tail, 
and goat’s feet. He led a merry life, dwelling in 
caves, wandering through wood and dale and over the 
mountains, protecting flocks, hunting and fishing, 
and dancing with the nymphs. He fell in love with 
the beautiful nymph Syrinx, the legend relates, but 
frightened at his appearance, she fled from him and 
was transformed into a reed. From this reed the god 
made the instrument known as the syrinx or Pan s pipes. 

The mischievous Pan took delight in coming upon 
travelers unexpectedly and exciting the sudden fear 
which has come to be called “panic.” He is often 
represented as accompanied by roguish, goatlike 
beings much lilie himself, called satyrs. These were 
the fauns of Roman mythology, the companions ot 
Faunus, who occupied a position similar to that ot 
Pan. The worship of Pan was introduced into 
Athens from Arcadia about the time of the Peraan 
Wars, because of his supposed aid to the Athenians 
in the battle of Marathon. , 

In later times Pan came to be regarded as the god 
of universal nature, through confusion of his name 
with another Greek word meaning “all,” and finall) 
came to stand for aU the Greek gods, and for paganism 
itself. So a legend arose that when Christ was born, 
a mighty voice proclaimed through the isles of Greece, 
“The great Pan is dead!” Thus was heralded the en 
of the power of the old divinities and the beginnmg 
of the new faith. 

Pan, dancing and playing his pipes, is a familial' 
figure in painting and sculpture. The so-caUed Satj'T 
or Faun, attributed to the sculptor Praxiteles, in- 
spired Hawthorne’s novel ‘The Marble Faun’. 
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The REPUBLIC at the Crossroads of the NEW WORLD 


P ANAMA ipdn-a-ma'), Republic of. For more than 
four centuries the isthmus which is now the Republic 
of Panama has been the crossroads of the New World. 
Upon the narrow stretch of jungle which here separates 
the Atlantic from the Pacific and North from South 
America has rested the fate of fortunes and empires 
in the Western Hemisphere. 

When Spain ruled the Amer- 
icas, a mere rock-paved trail 
linked the oceans, but over 
it passed the fabulous wealth 
in gold and silver won by the 
Spanish conquerors. Gold was 
again the motive when cen- 
turies later the isthmus was 
spanned by a railway to trans- 
port prospectors to California. 

Not gold or silver but trade 
wrote the final chapter in this 
story— the construction by the 
United States government of a 
canal cutting apart the conti- 
nents and uniting the oceans 
(see Panama Canal). 

A Long, Narrow Country 
Panama’s stirring past is 
thus the natural outcome of its 
commanding location. In size, 
this little Central American 
republic, with an area ot M,- 
576 square miles, is not as 
large as Maine. It stretches 
like a caterpillar from Costa 
Rica to Colombia— its greatest 
length 480 miles, its width 
ranging from 31 to 100 miles. 

Its northern shores are washed by the Caribbean Sea 
and its southern by the Pacific. Off the long curving 
coast line, 1,244 miles in length, are many scattered 
islands, chiefly the Pearl Islands in the Pacific, and in 
the Caribbean, the San Bias group (known officially 
as the Archipielago de las Mulatas). The country is 
cut in two by the Canal Zone, a strip of land five 
miles wide on each side of the Panama Canal, over 
which the United States exercises jurisdiction. 

Low forest-covered mountains enclose broad val- 
leys and plains in most of the country, though some 
peaks at the Costa Rican border are more than 11,000 
feet high. There are no natural lakes, but many small 
rivers and streams. The climate is hot and wet. Ex- 
cept at the higher altitudes, there is little variation 
from the average annual temperature of 80° F. The 
rainy season is from April to January, with the heav- 
iest dovTipour along the Caribbean coast, where the 
rainfall averages 140 inches a 3 'ear. 

The combination of heat, rain, and naturally rich 
sou has produced thick jungles in the lowlands. De- 
spite their riotous beauty and immense fertility, these 


RELIC OF BUCCANEER DAYS 



This tower was almost all that remained of Panama 
City after it was iooted and burned by Sir Henry 
Morgan, the English pirate, in 1671. Two years later 
the town was rebuilt five miles west of the old site, 
which is now only a tourist attraction. 


jungles were a deadly menace to life until the United 
States introduced sanitary measures which almost 
wiped out tropical diseases. 

Products and Trade 

More than half the republic is uninhabited and al- 
most an unexplored wilderness, and of the rest only a 
small part is under cultivation. 
Bananas grown on great plan- 
tations along the coasts are the 
major crop and the chief ex- 
port. Coconuts, cacao, coffee, 
sugar cane, and tobacco are 
also leading agricultural prod- 
ucts. Excellent pasture lands 
support an extensive live-stock 
industry. The forests yield an 
abundance of cabinet, dye, and 
building woods, as well as in- 
creasing amounts of rubber. 

Gold was mined before the 
Spanish conquest, and it still 
is; other mineral deposits, such 
as manganese, silver, alumi- 
num, and copper, have been 
little exploited. Magnificent 
pearls have been obtained for 
centuries from the Pearl Is- 
lands. Coral, sponges, mother- 
of-pearl, and tortoise shell are 
other treasures garnered from 
the sea. Manufacturing is 
limited largely to sugar refin- 
ing. Transportation also is 
little developed. 

Trade with the United States 
usually accounts for more than 
half of Panama’s imports and more than three-fourths 
of its exports by value. An odd source of revenue is 
the large number of foreign-owned merchant vessels 
which fly the flag of Panama in order to benefit from 
the country's low registration fees. At the outbreak 
of the Emopean war in 1939, many merchant ships of 
the United States were registered in Panama to escape 
American neutrality laws prohibiting them from en- 
tering the ports of belligerent nations. 

Panama City and Other Towns 

On the Pacific, inside the Canal Zone, is Panama 
City, the nation’s capital and largest city. Founded 
in 1519, it is the oldest settlement on the American 
mainland. For centuries it was the clearinghouse and 
stronghold of Spain’s empire in the New World. Today, 
through its port of Balboa, it is one of the world’s 
greatest shipping centers. Though the churches and 
other old buildings preserve the ancient charm, the 
city is modem. Its population (1950 census) is 
127,874. 

Col6n (52,204), ne.xt largest city and port, is also 
within the Canal Zone. In both cities, though the 5 '’ 
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are under the jurisdiction of the republic, sanitation 
is controlled by the United States, which has made 
them among the most healthful in the tropics. Col6n 
was founded in 1850 by Americans who chose this site 


MARKETING PANAMA’S CHIEF CROP 



At this bus;jr market in Panama City, natives are unloading banan&s> grown on 
the plantations along the coast and transported by these little Ashing sloops 
to the city. In an average year, nearly 6.000,000 bunches of bananas are ex- 
ported, mostly to the United States. 

as the Atlantic terminus of a railway they were build- 
ing to Panama City. Porto Bello, now virtuallj'- un- 
inhabited, was the scene of wild adventures in the daj’S 
when, linked to the Pacific bj’ the “gold road,” it was 
the Atlantic port for shipment of Spanish plunder. 


As the main highway of Spain’s New World Empire, Pan- 
ama played a dominant, stirring role in colonii Hstorj-. 
First it was contained in the wceroyalty of Peru, then (171S) 
in the viceroyalty of New Granada, which included Colom- 
bia. When Colombia freed itself from Spain, Panama in 1821 
became part of the newb' created republic. De- 
spite a wgorous movement for independence, 
Panama remained under the rule of Colombia 
until 1903. 

That year, on November 3, the people of Pan- 
ama declared their independence. Their revolt 
followed Colombia's refusal to permit the United 
States to take over from a French company the 
building of a canal across the isthmus. President 
Theodore Roosevelt quickly recognized the nevr 
republic. On November 18 the two cotmtries 
concluded a treaty authorizing the transfer of 
the French rights and allowing the United 
States to administer the Canal Zone. Panama 
received the 810,000,000 which Colombia had 
considered insufficient, as well as annual pay- 
ments of 8250,000 (beginning in 1913). Co- 
lombia charged that President Roosevelt had 
violated neutrality in fostering Panama’s revo- 
lution. It requested, and later received, an in- 
demnity from the United States. (.See Colombia.) 

Under the treaty of 1903, the United States 
guaranteed Panama’s independence. At Pan- 
ama’s behest, this pledge was eliminated in a 
supplementary treaty concluded between the 
two nations in 1939. Nevertheless, the United 
States was granted the right to take whatever 
steps were necessary to defend the Panama 
Canal. Under this treaty the United States 
established air bases outside the Canal Zone, 
built a concrete military road ocean to ocean from Panama 
City to Colon, and ran a pipe line from Cristobal to Balboa 
to carry' fuel for the navy. In 1949 the United States gave 
the military road to Panama, thus furnishing the little coun- 
try with its first transcontinental highway. (See also Central 
America: Latin America.) 


The People and Their Culture 
Of the 805,285 people (1950 census), about 15 per 
cent are whites, 15 per cent Negroes, and less than 
10 per cent Indians. The mestizos, of mixed white, 
Indian, and Negro blood, constitute more than half 
of the people. Efforts to settle Europeans on the 
land have met with little success, chiefl}' because of 
the tropical climate. In Panama, unlike many^ other 
Latin American countries, foreign control of resources 
is not great. The whites live on the big plantations 
and in the towns, and the land is worked in rather 
primitive fashion by native labor. 

The language is Spanish, but English is spoken by 
many businessmen. Catholicism is the religion of the 
majorit 3 ’ of the people. Education is compulsory up 
to the age of 15 j’ears, but about half of the people still 
cannot read or write. There is a National University 
in Panama City. 

Its History — a Saga of Transportation 
In 1502 Columbus, on his fourth voj-age to the New' 
World, explored the Caribbean coast of Panama in 
search of a water route to the Orient. In 1513 Balboa, 
also in the service of Spain, hacked a path through the 
isthmus jungles to discover the Pacific. Three j'ears 
later Pedrarias Ddvila, the governor of the colony, 
gave it the name Panama from an Indian phrase 
meaning “abundance of fish.^^ 


STREET IN THE OLD FRENCH QUARTER^ 



The Old World atmosphere of Panama City is 
architecture of buildings like these. From the 

conies, one might imagine this a town in Spain or France. 
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PANAMA CANAL-Zrom Tragedy to TRIUMPH 



Where this ship is floating there once stood a high connecting ridge — part of the great Continental Divide of the Americas. Wow 
the Panama Canal passes through it. The cleft shown here is called the Gaillard Cut. In the distance is a dredge clearing the 
channel of the silt that washes down from the steep sides. What this spot looked like while the engineers were at work and be- 
fore the water was let in, is shown by the photograph on the next page, made from almost exactly the same angle. 


pANAMA CANAL. The 
steaming strip of rugged 
jungle where the Isthmus of 
Panama narrows to 30 miles 
has been for centuries a fo- 
cal point of world transpor- 
tation. In ancient geologic 
times there was a natural 
channel across here, but the 
land rose and blocked it. 

Early Spanish explorers 
searched the coast eagerly 
for a strait through which 
they could sail from the At- 
lantic to the Pacific. Thej'' 

Wanted to go on to the mar- 
kets of the East Indies, without the long, tedious 
voyage around the tip of South America. 

Finding no waterwaj', the Spaniards soon made the 
isthmus a land link in their transport of treasure from 
Peru and other colonies on the west coast of South 
America. Sailing vessels brought gold and silver to 
Panama City on the Pacific side. Mule trains carried 
it over a narrow cobbled trail to Porto Bello or 
Nombre de Dios on the Caribbean, where galleons 


waited to freight it across 
the Atlantic to Spain. This 
route was faster and safer 
than the voyage around the 
Horn. Its rich trafiic made 
Panama a frequent prey of 
looting pirates. But the 
dream of a waterway be- 
tween the oceans persisted. 

Flourishing world trade 
in the 19th century intensi- 
fied the demand for a quick- 
er, shorter route between 
East and West. llTien gold 
was discovered in California 
in 1849, there was no trans- 
continental railroad in the United States. Thousands 
of people from the eastern states went by ship to 
Panama, walked across the isthmus, and then em- 
barked again for the gold fields. By 1855 an American- 
built railroad betv^een Colon and the city of Panama 
had been completed, on which travelers willingly paid 
50 cents a mile. Still the dream persisted of a canal 
through which the ships themselves could cross from 
ocean to ocean. 


Chief Facts About the Canal 

Work begun by the Americans, May 4, 1904; canal opened, 
Aug. 15. 1914. 

Total len^h of canal, 50.7 miles; bottom width of channel, 
300 to 1.000 feet. 

Number of locks, 12; length of each, 1,000 feet; width, 110 
feet. 

Height of Miraflores Lake, 54% feet above sea level; of 
Gatun Lake, 85 feet above sea level. 

Amount of earth and rock excavated before opening of the 
canal, 239,000.000 cubic yards. Total cost of the canal, 
including payments to Panama, the French Company, 
and for sanitation, $375,000,000. 

Time needed for vessel to pass through canal, 6 to 8 hours. 

Distances saved: New York to San Francisco, 7,878 miles; 
New York to Yokohama, 3,768 miles; New Orleans to 
San Francisco, 8,868 miles; Liverpool to San Francisco, 
5,666 miles. 

Government of Canal Zone : by a governor appointed by the 
President of the United States, assisted by the heads of 
the various departments, such as those of operation and 
maintenance, supply, accoimting, and health. 





An obstacle to canal construction greater even than 
the rocky ridges of the isthmus was the deadly threat 
of disease. Malaria, yellow fever, and bubonic plague 
scourged the entire region. Europeans and Americans 
were particularly susceptible. When the railroad was 
being buUt, tropical diseases are said to have killed 
more than 800 of the workmen. 

French Project Ends in Failure 

The first to attempt the stupendous task was a 
French company under Ferdinand de Lesseps, who 
had completed the Suez Canal in 1869 (see Suez Ca- 
nal). With a concession from the RepubUc of Colom- 
bia, of which the isthmus was then a part, De Lesseps 
spent two years in surveys. Actual digging began in 
1882. By 1889, the project had failed and the com- 
pany was bankrupt. Disease had thwarted the best 
efforts of the builders — disease coupled with the mis- 
management and dishonesty of the promoters who 
worked behind De Lesseps’ back. A number of French 
public men were ruined by the scandals of the "Pana- 
ma Affair.” 

During the seven-year construction period 22,000 
men died of disease, although the total of those em- 
ployed at any one time did not average more than 
10,000. Yellow fever alone killed 2,000 of the white 
men who tried to fill the 1,600 jobs open to them. No 
man was surprised if the friend he had seen in the 
morning was lying in his grave at night. Medical men 


at that time did not know the causes of malaria and 
yellow fever or that the diseases were carried from pa- 
tient to patient by the bite of certain mosquitoes. The 
story goes that the French physicians would stand the 
legs of the hospital beds in bowls of water to keep out 
crawling bugs, thus furnishing a breeding place for 
the deadly mosquitoes right in the sickrooms. Out- 
doors, every swamp, stream, or pool in this hot, rainy 
region spavmed new swarms. 

The United States Undertakes a Gigantic Task 
Meantime the interest of the United States govern- 
ment in the canal project had quickened. The senate 
had ratified the Clayton-Bulwer Treaty vdth Great 
Britain in 1850 providing for the neutrality of such 
a canal whenever it was built. Survej^s had been 
made of various routes, and opinion was divided be- 
tween Panama and the longer route by way of Lake 
Nicaragua. The Spanish-American War had focused 
attention on the need for a faster way to move var- 
ships between the Atlantic and the Pacific. < 

The ivithdrawal of the French Panama Canal com- 
pany directed attention anew to the Panama route. In 
February 1903 the United States paid the French com- 
pany 840,000,000 for its property and rights. It failed, 

however, to reachanagreementwithColomhia. Panama 

then declared itself independent. In November 1903 
Panama signed a treaty with the United States grant- 
ing in perpetuity the use, occupation, and adminis- 
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Gorgas, the American army doctor, commanded the fight for health. He drained every ditch and pond that could be drained, and 
over those that could not be drained he spread a film of oil which killed the mosquito larvae. He destroyed ail vermin, burned all 
rubbish, screened windows, doors, and porches; provided sewage disposal and a pure water supply. From one of the most unhealthful 
spots in the world, the Canal Zone became one of the most healthful. The death rate for employees during the ten years of con- 
struction work was only 1.7 per cent. Continued sanitary activities since the opening of the canal had dropped the death rate to 
0.6 per cent within a quarter century. This record set an example that has led to better health in other tropical regions. 
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tration of a strip of land ten miles wide (the Canal 
Zone). The United States paid $10,000,000 and agreed 
to make yearly payments of $250,000 (see Panama). 
In 1939, after the devaluation of the dollar, the year- 
ly payment was fixed at 430,000 Panamanian balboas. 

To two United States Army colonels goes credit for 
achieving success where the French had failed. Colonel 
George Washington Goethals, as engineer in chief 
after 1907, directed construction. Colonel William 
Crawford Gorgas of the Medical Corps, as chief sani- 
tary officer, led the battle against disease. Later, both 
became major generals (see Goethals; Gorgas). 

The United States took possession of the canal prop- 
erty on May 4, 1904, and the first two and one-half 
years were given over to the careful preparation that 
brought health, efficiency, and speed when actual 
construction started. 

Gorgas Conquers the Mosquito 

Since the days of the French adventure, two medi- 
cal discoveries had been made that prepared the way 
for the achievement of Colonel Gorgas. In 1898 Dr. 
Ronald Ross, an English army surgeon, had discov- 
ered that malaria is conveyed by the bite of the Ano- 
pheles mosquito. In 1901 Dr. Walter Reed, a surgeon 
in the United States Army, and his associates had 
proved that yellow fever is passed from man to man 
by the Aedes mosquito (see Mosquito). Gorgas him- 
self, while serving as chief sanitary officer in Havana, 
Cuba, had directed the development of practical 
methods of sanitation based on these discoveries. 
With this invaluable knowledge and experience as 
guides, he set to work to make the Canal Zone a safe 
place for men to work — a, safe place for them to live 
and rear their families. 

He drained every lake, swamp, pond, and ditch that 
could be drained. Over those that could not be 
drained, he spread a film of oil to destroy mosquito 
eggs and larvae. He cut grass jungles to the ground, 
destroyed vermin, and burned rubbish. He raised all 
buildings above the ground, and screened windows, 
doors, and porches with fine wire screens, and ordered 
householders to cover all vessels that held water. He 
screened every train, and on every train he put a hos- 
pital car. He built hospitals for isolation and treat- 
ment. Cities were given sewers and pure water. 

Ships coming from disease-ridden areas were placed 
under strict quarantine. To guard against bubonic 
plague, rats and fleas were killed and houses made 
rat-proof. 

Gorgas began his work in May 1904. In May 1906 
the last case of yellow fever occurred in Panama. The 
conquest of malaria was slower, but the number of 
cases dropped year by year. By 1914, when the canal 
was opened, only 82 out of each 1,000 employees went 
to the hospital with malaria. During that year only 
seven employees died of the disease. With an average 
of 39,000 employees during the ten years, the deaths 
from aU causes averaged only 663 each year. This 
death rate of 17 per thousand was lower than that of 
many American cities of that period. 


Here was one of the most impressive victories ever 
won by science against disease, and the cost of all the 
sanitary measures involved amounted to about one 
cent a day for each inhabitant. 

Recruiting Labor, Assembiing Machines 

Preparations for construction were carried on under 
the supervision of the Isthmian Canal Commission, 
appointed by President Theodore Roosevelt, with 
John F. Stevens as chief engineer. To recruit the large 
working force required, the commission set up agen- 
cies in the United States, Europe, and the West In- 
dies. Meanwhile, buildings were started and equip- 
ment assembled to house, feed, and safeguard the men 
recruited. Unskilled or semi-skilled workers were 
paid in silver coin, while the skilled craftsmen and 
those occupying executive, professional, and higher 
clerical positions were paid in gold. This classification 
of workers into “silver” and “gold” employees has 
persisted since the canal'has been in operation, though 
all are now paid in paper money. 

The construction equipment that had to be assem- 
bled included mammoth steam shovels, locomotives, 
track-shifters, pile drivers, dredges, steamboats, and 
tugs. The railway had to be reorganized. A civil gov- 
ernment for the Canal Zone had to be established, 
with courts, police force, fire companies, customs and 
revenue service, and a postal system. 

Goethals Directs the Battle of the Builders 

In 1907 Stevens resigned, and President Roosevelt 
appointed Colonel Goethals chief engineer and chair- 
man of the Canal Commission. He had complete con- 
trol of construction. From then on the work was to be 
done by the government under army supervision, in- 
stead of by private contractors as previously planned. 

For the next seven years an observer in the Canal 
Zone could have seen such a sight as the world per- 
haps had never witnessed since the building of the 
Pyramids or the Great Wall of China. The tropical 
sun beat down upon a 40-mile long panorama of indus- 
try. Swarming in the mighty cuts were lemons of 
sweating laborers, white and black, some in smrt 
sleeves, some almost naked. Some toiled with pick, 
shovel, and crowbar; others with drill and d 3 mamite 
in the stone cuts. Series of cableways and a network 
of railway tracks ran everywhere. Mighty derricks 
and cranes swung huge buckets of concrete throng 
the air and lowered them into the forms to build locks 
and embankments. Powerful drills bored holes into 
solid rock at the rate of seven feet an hour. The arms 
of monster dipper dredges rose and fell from barges 
afloat in swamps and bays. More than 100 steam 
shovels doing the work of 10,000 men dug up earth m 
ten-ton scoopfuls and dumped it into waiting railroa 
cars. One hundred and fifteen locomotives haule 
trains of these cars to the dumps, where a great ploi'' 
traveled from one end of the train to the other un- 
loading 20 cars, each carrying 60 tons, in less than ten 
minutes. The earth which was excavated amounte 
to more than 220 million cubic yards, which wou 
make a line of 63 pyramids, each the size of the Grea 
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This picture, taken while the lock was under construction, gives you a good idea of the tremendous size of the structure. The 
chamber is 1,000 feet long and 110 feet wide. The gates at the end are 7 feet thick and 76 feet high. 






Electric locomotives draw the ships through, thus avoiding the danger of damage to the locks, which would be almost certain if 
ships were allowed to proceed under their own power. This ship has entered the lock from the Atlantic side, and will be raised to 
the level shown by the blackened sides of the enclosure before proceeding into the next lock. 
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Pyramid of Egypt. This earth was used in building 
the Gatun Dam, in filling in low places, and in 
building breakwaters for the new port of Balboa 
created at the Pacific outlet of the canal. 

The “Water Stairway” over the Ridge 
The French had planned a sea-level canal. The 
United States called upon a commission of interna- 
tionally known engineers to study the problem. Upon 
considering their report, it was decided to leave the 


like schoolboys to beat the records of their rivals. 
Behind the stupendous labors of men and machines 
stood the skilled planning and calculations of the engi- 
neers, which made all parts of the work dovetail to- 
gether into a smoothly operating enterprise. One man 
designed lock gates as high as a six-story building that 
worked with the precision of a fine watch. Another 
invented a special machine to open and close these 
giant doors. 


OPENING THE SPILLWAY AT GATUN DAM 



At the time of its construction, this was the largest dam in the world It is nearly VA miles long measured at the crest, and half a 
mile thick at the base. At the water level the dam is 400 feet thick. Twenty-five million cubic yards of material were required lo 
build the dam. The concrete spillway shown in the photograph is 1 200 feet long and 300 feet wide, cut through a hill of rock in me 
center of the dam. It required 225,000 cubic yards of concrete to build the spillway alone This spillway allows the surplus water irom 

Gatun Lake to empty out through the Chagres River. 


central section of the canal 85 feet above sea level 
and to construct a “water stairway” of great locks by 
which ships could climb up one side of the divide and 
down the other end. 

The French canal’s width of only 74 feet would have 
quickly proved inadequate for modern maritime 
traffic. The United States plan called for a channel 
with a minimum width of 300 feet. 

It was necessary to make cuts more than 300 feet 
deep where the canal was to cross the Continental 
Divide. The mountains were blasted away with dyna- 
mite in tremendous charges that contained as much 
as 40,000 pounds at a time. The jungle rocked and 
echoed from the cannonading of this mighty battle 
of peace. 

There was a strong spirit of competition among the 
workers of the three great divisions — ^the Central, 
Atlantic, and Pacific divisions. Strong men worked 


The work progressed in the face of incessant diffi- 
culties. Once there was an earthquake. Heavy rains 
brought terrific landslides in the great Gaillard or 
Culebra Cut which often undid the work of months. 
The Chagres River, flowing down the Atlantic side, 
was particularly troublesome because of its floods, but 
it was conquered by the construction at Gatun of 
one of the mightiest dams in the world, made of 
earth and rock — a structure a mile and a half long, 
half a imle wide at the base, and 100 feet wide at the 
top. This dam connects the hills at each side^ of 
the Chagres Valley with a hill in the center, creating 
Gatun Lake, which has an area of about 165 square 
miles at normal level. 


The Opening of the Canal 
So for nearly ten years the digging and dredging 
and buildmg of concrete walls and locks went on. 
Then on Oct. 10, 1913, President Wilson, 4,000 miles 




LOCKING THE FLEET THROUGH THE PANAMA CANAL 
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An airplane carrier en route from the Pacific Ocean to the Atlantic moves mto Miraflores locks to be lifted to the level of Lake 
Miraflores. The spillway is at the right of the locks. The swing bridge over the lock approach is a link in the Inter-American 
Highway — the section of the Pan American Highway in Central America. 
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HOW THE GREAT LOCKS WORK WHICHl 
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This drawing was made so that you could see the principles which are applied in the operation of the Panama locks. All 
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essary. Each is equipped with a slip drum and hawser, so that the towing line may be paid out or taken in without actual mouon 
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omotive. The locks are filled and emptied through a system of culverts. To fill a lock, the sluice valves at the upper end are 
nea, and the lower valves closed. The water fiows through the culvert and up through the holes in the floor into the lock 
V ‘v empty a lock the upper valves are closed and the lower ones opened. The water then flows out of the lock chamber 
ough the culvert, and out into the lower lock or pool. The main culverts under the walls are 18 feet in diameter, while the smaller ones 
leading under the lock floor are 3 ^ feet across, allowing a rapid transfer of water. 
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away in the White House in Washington, pressed an 
electric button which sent a flash over wires and 
cables and set off a tremendous charge of dynamite 
that blew out a temporary dike. A flood rushed 
through a rock-walled rift in the mountains, and the 
Panama Canal was a dream realized. The greatest 
engineering wonder of the world had been achieved 


WHERE THE ATLANTIC 




THE PACIFIC 



This map shows how the Atlantic entrance to the Panama Canal lies west of the en- 
trance from the Pacific. The strange positions arise from the fact that the Isthmus of 
Panama dips to the southwest at this point, as shown by the small map in the upper 
left-hand corner. The heavy lines on the large map indicate the boundaries of the 
Canal Zone. The Trans-Isthmian Highway provides a Panamanian corridor to Col6n. 


by American engineers at a cost of $375,000,000. 
The Canal Zone marked the historic day by placing a 
new motto on its official seal: “A land divided; the 
oceans united.” On Aug. 15, 1914, the canal was opened 
to world commerce. The first ship through was the 
government vessel Ancon, carrying guests of honor. 

After 400 years, the explorers’ dream of a westward 
passage had come true. Science and technology be- 
yond Columbus’ wildest imaginings, in the hands of a 
nation then unborn, had built a water highway to 
speed great, high-powered ships aroimd a world whose 
size Balboa never guessed. 

The total length of the canal, from deep water to 
deep water, is about 50 miles; from shore line to shore 
line it is about 40 miles. The passage requires from 
six to eight hours, and about 48 ships a day can pass 
through. Between 5,000 and 6,000 ships use the canal 
in a normal year, carrying over 25 million tons of 


cargo. Tolls are charged on net tonnage basis. The 
average toll is about $4,500. A huge liner pays far 
more. But in recent years tolls have rarely provided 
enough revenue to meet operating costs. 

What is the “big ditch” like today? Imagine you 
have taken a steamer at New York, sailed down the 
Atlantic coast, and across the blue palm-fringed 
Caribbean Sea to Limon Bay. 
The harbor is dotted with ships 
under the flags of a dozen nations. 
From war vessels to pleasure 
yachts they take their place in 
the processions passing into and 
out of the canal. The Toro break- 
water, which extends two or three 
miles out into the sea as a protec- 
tion against destructive winds, 
looms up in front of you, and you 
steam around it into the canal 
entrance, where a government 
pilot boards the ship. 

On your right you see the steel- 
concrete piers, commissary housK, 
and hospitals of Cristobal (Chris- 
topher), the new port of the Canal 
Zone; on your left the white housp 
and red roofs of Cristobal’s tvin 
city, Colon (Columbus), which 
along with Panama City flies the 
flag of the Panama Bepubho. 
Past the great bronze statue of 
Columbus you sail into the canw 
across the low coastal belt through 
a channel 500 feet wide and 40 
feet deep, the minimum depth of 
the canal. The tropical forest 
has been pushed back, but you 
see it on each side, with its great 
ferns, delicate creepers, and bril- 
liantly colored birds and blossoms. 
The shores begin to rise and the 
waterway to bore into the hills. 
You sail seven miles, and sud- 
denly the way is blocked 'by an enormous wall of 
concrete masonry, with a 'double stiel gate in the 
middle. This is the entrance to the first of the 
three locks at Gatun. The right half of it opens m 
two leaves, seven feet in thickness and weighmg 
perhaps 600 tons, and in you sail. Then you see 
that a central concrete partition, 60 feet wide, 
resembling a boulevard even to the lampposts, 
divides the canal into two sections, one for incoming, 
the other for outgoing vessels. (Ships begin the voy* 
age simultaneously from the Atlantic and Pacific.) 

The engines of your ship are stopped, and four 
electric locomotives on cog tracks on the canal walls 
— which are 50 feet wide at the bottom and 8 
wide at top — slowly tow the ship into the lock by 
hawsers made fast to bow and stem. The gates close 
behind, shutting the vessel into the great chamber. 
Each lock is 1,000 feet long and 110 feet wdde. From 
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a huge unseen culvert water pours into the lock and 
your ship slowly rises until it is at the level of the 
next highest lock; gates open to let you into the next 
lock. The third lock brings you to the 85-foot level 
of Gatim Lake, and the engines start again for a run 
of 24 miles across this great artificial lake. 

Through Gatun Lake to the Pacific 
Gatun Dam, behind you to the right, holds in the 
waters of the lake. A spillway with 14 gate-controlled 
openings lets surplus waters escape into the lower 
Chagres River. Generators, run by this overflow, sup- 
ply electric power for operating the machinery of the 
canal and for lighting the Canal Zone. Farther up 
the Chagres, and nine miles from the canal, is Mad- 
den Dam, which forms another large reservoir built 
to supply additional water to Gatun Lake and more 
power for the Zone. It was completed in 1938. 

From Gatun Lake you sail into the Gaillard Cut, a 
great gash through the central divide, more than 300 
feet wide at the bottom. Eight miles more and you be- 
gin to descend the water stairway. Through one lock 
at Pedro Miguel the ship drops down about 30 feet to 
the level of Lake Miraflores, two miles wide; and 
later two more locks lower you to sea level. From 
here you can see in the distance the American port of 
Balboa, on the Pacific side, with oil and coaling plants, 
dry docks, machine shops, warehouses, and a naval 
station. A trolley Une runs down the coast to Panama 
City, the gay, quaint old Sparush capital of Panama. 
Finally you steam eight and one-half miles through a 
500-foot chaimel into the Pacific. 

What Does the Canal Accomplish? 

This great east-west waterway has been a boon to 
general world commerce, and of particular value to the 
conunerce of the nations of North and South America. 
Quicker and cheaper transportation to the markets of 
eastern North America and of Eiuope encoiuaged the 
development of the rich resources on the western 
coasts of the New World. Its particular sendee to 
nations on the Pacific side of South America has 
helped to draw closer the bonds of Pan American trade 
and friendship. 

Water distances between Atlantic and Pacific ports 
of the United States have been more than cut in half. 
The distance from New York to San Francisco by way 
of the Strait of Magellan is 13,140 miles; by the canal, 
it is 5,262. The saving of 7,878 miles amounts to nearly 
a month’s steaming at ordinary cargo ship speed. This 
saves thousands of dollars in running expense for each 
ship. Ships traveled 13,551 miles between New 
Orleans and San Francisco before the canal was 
opened. Now they travel 4,683 miles. 

' The canal gives United States ports an advantage in 
trading with the Orient too. Australia is now nearer to 
the east coast of the United States than to the north 
coast of Europe, and Hong Kong is no farther from 
New York than it is from London. 

The benefits of the canal are open in peacetime to all 
nations of the world on equal terms, in accordance 
with the Hay-Pauncefote Treaty (see McKinley, 


PANDORA 

William). To safeguard the canal, the United States 
may forbid its use by belligerents in time of war. 

Its Strategic Importance and Defense 

The canal has immense strategic value. Through it 
the United States can shift its naval strength quickly 
from ocean to ocean. Since a well-placed bomb could 
wreck a dam or lock and block the channel, the defense 
of the canal is a matter of prime importance. Before 
the second World War, the defenses were already for- 
midable. Gims guarded both entrances. The Atlantic 
end was protected by a submarine and naval base at 
Coco Solo, by outlying naval bases in the Caribbean 
(see Navy), by an Air Force and antiaircraft base at 
Cristobal, and by an air base at France Field near 
by. The Pacific end was guarded by an Air Force 
base at Albrook Field. 

In 1939 Congress granted large sums to strengthen 
these defenses and authorized a third set of canal locks. 
Plans called for large, single-chamber locks 3,000 feet 
from the original locks. These plans were not carried 
out because the locks would have added navigational 
hazards by requiring ships to turn sharply. 

New defense installations reached far out into the 
Panamanian mainland when the United States entered 
the war. The jungle concealed air bases, antiaircraft 
batteries, and listening posts. A highway between 
Col6n and the city of Panama was opened in 1942. 
The Navy built twin fuel pipe lines from Cristobal to 
Balboa. New air bases near the Pacific were Howard 
Field and Rio Hato. Naval and air bases on islands 
in the Caribbean and in the Pacific provided for a 
careful patrol of approaches to the canal. 

The invention of the atomic bomb raised new canal 
defense problems. Canal engineers were ordered to 
make surveys and recommendations. Proposals under 
investigation included deepening the canal to sea 
level, thus eliminating vulnerable locks; constructing 
a second canal in Nicaragua; and completing the 
third set of locks, begrm in 1940. 

The Canal Zone. The five-mile strip of land on each 
side of the canal is a United States military reservation. 
The government owns all the land and conducts practically 
all the business and the schools, hospitals, and other com- 
munity services. In 1951 a federal agency called the Panama 
Canal Company was authorised to operate the canal, the rail- 
road across the isthmus, and the shipping line. The residents, 
chiefly canal employees, live cheaply, for prices are low and 
there are no taxes. Population, both civilian and military 
(1950 census), 52,822. 

PaNDO'ra. In Greek legend. Pandora was the first 
woman on earth. After Prometheus had stolen fire and 
given it to man, Zeus in anger caused a woman to be 
made so that man would suffer (see Prometheus). He- 
phaestus fashioned her of clay, and each of the other 
gods bestowed a gift on her. Aphrodite gave her beauty, 
Hermes persuasion, and Athena feminine skills. She 
was named Pandora (“all-gifted”). 

In one version Zeus gives her a mysterious jar (or 
box) before sending her to earth. There, Epimetheus 
(“afterthinker”) married her despite a warning from 
his brother Prometheus (“foresighted”) to accept noth- 
ing from Zeus. But Epimetheus feared the jar, and he 
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PANDORA, JUST AFTER SHE OPENED THE JAR 



This painting by the German artist} Gabriel von Max, shows Pandora in a seemingly untroubled sleep while evils come forth from 
that open jar to plague mankind forever. On waking, Pandora replaced the lid. But all the jar’s contents, except hope, had gone. 


ordered Pandora never to open it. But secretly she 
removed the lid. Out flew all men’s ills and evils and 
covered the world. Hope alone stayed in the jar. 

Another story has it that the jar contained all 
blessings. These would have been pieserved for man, 
the story goes, had not Pandora out of curiosity 
opened the jar and allowed all but hope to escape. 

As the flrst woman, as a victim of curiosity and 
disobedience, and as a bringer of woe to man. Pandora 
of Greek legend was much like Eve of the Bible. 
Pansy. What can be more charming and pleasing 
than a bed of these flower faces nodding to you as 
they sway to and fro in the summer breeze? Indeed, 
they have won the favor of nearly everyone, as you 
can tell from their quaint and popular nicknames: 
“cuddle-me-to-you,” “jump-up Vand-kiss-me,” “love- 
in-idleness,” “heartsease,” and Vany others. 

The name pansy comes from the French word 
pensee, meaning “thought.” As Mary E. Bradley has 
said in her poem ‘Heartsease’: \ 

Of all the bonny buds that bpw 
In bright or cloudy weather, 

Of all the flowers that come aHd go 
The whole twelve months togf jther, 

This httle purple pansy brings \ 

Thoughts of the sweetest, sadd^t things. 

This familiar garden favorite is a cultivated species 
belonging to the violet family. Th® story is that 
some 300 years ago someone carried s^cimens of the 
modest little wild flower from the wcods to a cool 
moist place in his garden There, in coui^e of time, by 
selection and cross-fertilization, the flot^?rs became 
larger and more brilliant, t^'ith rich color, Cg-ranging 
from white and yellow into orange, dark br?^n, blue. 


violet, and purple; and so grew into the pansy of 
today. Now the plants may be bought and set out in 
beds in the garden; but the cheapest wa}' is to buy 
the seed. Seeds are usually planted from mid-July to 
mid-August. During the winter the plants are kept in 
glass-covered boxes or under a mulch of leaves in the 
milder climates. These plants bloom in early spring 
By watering and plucking the pansies regularlj’’, they 
may be kept blooming all summer. 

Scientific name of pansy, Viola tricolor. Hewers have 
five unequal broad petals, five short stamens, five sepals 
eared at base; leaves long, sharp-pointed, sometimes o\al, 
growing direct from stem; stem slender, one-half to one 


foot high, with single flower. 

Papacy. The “papacy” means the office of the 
pope of Rome and denotes the system by which he 
governs the Cathofic church. The word “pope” is 
the English form of the Latin papa (derived from the 
Greek papas), meaning “father.” The title pope was 
in early times given to all bishops; later it was 
restricted to the Bishop of Rome, the patriarchs of 
Alexandria, Antioch, Jerusalem, and Constantinople. 
At the present time it is employed by the Roman 
Catholics solely to denote the Bishop of Rome, who 
is regarded as the successor to St. Peter and the 
chief pastor of the Universal Church. It was appar- 
ently in the 4th century that the word pope was fii^t 
used as the distinctive title of the Roman pontiff. 
The head of the Roman Catholic church has 
titles, such as “Holy Father”; “Vicar of Christy, 
“Pontifex Maximus” (literally, “ chief bridge-builder, 
given presumably in imitation of the early Roman 
emperors, who exercised civil and reh'gious functions) ; 
and Servus Servorum Dei (“the servant of the servants 
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VATICAN CITY, THE SMALLEST STATE IN THE WORLD 



The territory wiimn the white line is the papal state formed in 1929 by the Lateran Treaty between the Holy See and the Italian 
government. It is in the northwest corner of Rome, and St. Peter’s church, with its imposing dome, dominates the scene. In front 
of the church is an impressive plaza, framed by Bernini’s Colonnade, and ornamented by an Egyptian obelisk. The Vatican is the 
square building with the L-shaped wing in the right center of the picture, and, behind it, long wings house the museum and library. 
Running behind Bernini’s Colonnade to the lower right-hand corner of the picture, is the covered passage from the Vatican to the 
castle of San Angelo (not visible) on the north bank of the Tiber. At the right is one of the picturesque Swiss papal guards. 


of God”), "wliicli is now so exclusively a papal title 
that it is found in all official documents such as bulls 
and briefs. 

According to Roman Catholic teaching, Christ in 
founding the church as a visible institution gave to 
St. Peter primacy over the other apostles, and made 
St. Peter his representative on earth by investing 
him with the three prerogatives of king, priest, and 
teacher, and bestowed upon him the highest legis- 
lative, priestly, and doctrinal authority. The primacy 
had been -promised to St. Peter before the Resurrec- 
tion, and was conferred when Christ manifested him- 
self to St. Peter and the other apostles on the banks 
of the Sea of Tiberias. (This teaching is based upon 
what are termed the Petrine texts, found in Matthew 
xvi, 17-19; Luke xxii, 32; John xxi, 15-17.) 

As the church was to endure till the end of time, 
Peter must have a successor, who, as Bishop of Rome, 
should be the Vicar of Christ on earth. History bears 
complete testimony that from the earliest times the 
Bishop of Rome has ever claimed the supreme head- 
ship of the Roman Catholic church, and that this 
headship has been universally acknowledged by all 
vithin the fold. The pope becomes chief pastor of 
the church because he is Bishop of Rome; he is not 
Bishop of Rome because he is chosen head of the 
church. As head of the church, the pope acts suc- 
cessively as Bishop of Rome, Archbishop of the Roman 
Province, Primate of Italy, and Patriarch of the 
Western Church. 


In virtue of his position as head of the Roman 
Catholic church, the pope is its supreme teacher, 
legislator, judge, and governor. As supreme teacher 
he formulates what is to be believed by the members 
of the church, and takes measures for the preserva- 
tion and the propagation of the faith. He alone can 
prescribe and regulate its liturgical services. As the 
supreme legislator of the church he makes laws for 
all its members, and has full authority to interpret, 
alter, or abrogate his own legislation or that of his 
predecessors. As supreme judge the pope can impose 
penalties either by judicial sentence or by general 
laws. As supreme governor he has the right of 
appointment to public ecclesiastical offices, such as 
the nomination of bishops, the establishment of 
dioceses, the approval of religious orders, and the 
authority to impose taxes on the clergy and laity for 
ecclesiastical purposes. 

Though the pope’s authority is supreme, it must 
not be understood that it is either arbitrary or unre- 
stricted. He is directed in the exercise of it by the 
spirit and practice of the church; by ancient statutes 
and immemorial customs; by the very purpose of the 
papacy as expressed by Christ at the time of its 
institution: “Feed my lambs. . . . feed my sheep” 
(John xxi, 15-17). The pope is aided in his admin- 
istration by a number of commissions, tribunals, and 
offices, collectively known as the Curia Romana. 
The commissions, known as “Roman Congregations,” 
are 13 in number, each dealing with some special 
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branch of work; the Congregation of the Propaga- 
tion of the Faith, for instance, having supervision 
of missionary activities; the Congregation of the 
Bishops and Regulars regulating the affairs of reli- 
gious orders — ^monks, friars, and nuns. There are two 
tribunals, one for matters of private conscience and 
the other for cases between individuals. Appeal from 
the decisions of the latter may be made to the Apos- 
tolic Signatura or supreme tribunal. 

Among the offices are the Papal Chancery, which 
sends out those formal documents issued under the 
pope’s seal called “bulls” (from Latin bulla, a leaden 
seal); the Apostolic Chamber, which has charge of 
finances; and the office of the Secretary of State. 
This official is perhaps the best kno^vn of all repre- 
sentatives of the Vatican, as the papacy is often called 
from the place of the pope’s residence. All the po- 
litical affairs of the church and its dealings with for- 
eign nations are conducted through him. From his 
office also are issued those less formal public letters 
known as papal “briefs.” The members of the Con- 
gregations as well as other chief administrative of- 
ficers are almost always cardinals (see Cardinals, 
College of). 

The pope has primacy of honor as well as primacy 
of jurisdiction over all bishops of the church. He 
ranks first among Catholic princes; he is independent 
of every temporal ruler; and in Catholic countries 
his ambassadors have precedence over other mem- 
bers of the diplomatic body. 


For more than 11 centuries without interruption 
the pope was a temporal as well as a spiritual sover- 
eign, ruling a district that stretched across central 
Italy from sea to sea. This territory was known as the 
Papal States, or the Patrimony of St. Peter. Temporal 
power was wrested from the papacy in 1870 when the 
present kingdom of Italy wms formed. The popes 
steadfastly refused to accept this loss of temporal 
power and remained “prisoners” in the Vatican until 
1929, W'hen a treaty was signed recognizing the sover- 
eign power of the Holy See over “the City of the 
Vatican.” Even during this period, however, the 
popes continued to maintain diplomatic relations 
with most of the nations of Europe and America. 

The papacy, with its history of nearly 2,000 years, 
is one of the most ancient of existing institutions. 
In the registers of the church we can trace the line 
of Roman pontiffs in an unbroken succession back 
through the centuries from the present occupant of 
the papal chair to St. Peter. 

The method of electing a pope has changed through 
the ages. In the early days of Christianity the pope 
was elected by the clergy and the faithful of Kome. 
At the present time, the election is made by the Col- 
lege of Cardinals assembled in conclave. There are 
four possible methods of election. The usual form, 
how'ever, is the “scrutiny,” or secret ballot. To be 
elected, a candidate must receive a vote of two thirds 
plus one. (For a list of popes, see the entry Pope in 
the Fact-Index at the end of this volume.) 


The Interesting STOR 

T)aper. Long ago the Chinese discovered that a 
thin, wet layer of tiny interlocking fibers becomes 
paper wRen it dries. The new material gave them a 
cheap and handy writing surface, and its use spread 
rapidly. The Arabs learned how to make paper from 
the Chinese, and they brought their knowledge to 
Europe. When men learned how to print from mov- 
able type, paper became even more valuable. 

For many years paper was used mainly for printed 
works, for writing letters, and for keeping records. 
Millions of tons are still so used each year. Even more 
millions of tons are made into thousands of useful 
articles, including tissues, wrappers, bags, building 
board and papers, shotgim cartridges, and even air- 
plane wings. 

How the Chinese First Made Paper 
The ancient Chinese pounded rags, barks of mul- 
berry and other trees, old fish nets, and hemp into 
fibrous pulps, which were dumped into a w'ater-filled 
vat. The tiny fibers hung suspended in the water. To 
form a sheet of paper, a workman dipped a mold made 
of thin strips of bamboo into the vat. Holding it 
level, he lifted it out bearing a thin layer of fibers. 
The water drained between the bamboo strips as the 
workman gently shook the mold. The shaking caused 
the fibers to interlock (rnat or felt). The matted fibers 
on the mold were then placed in the sun to dry into 
a sheet of paper. 


Y of PAPERMAKING 

Today many different materials are pulped, and 
paper is made of these on great machines. Yet, thougn 
almost all papers are made in wide, endless sheets, 
the basic processes are the same as those used by the 
ancient Chinese. 

The Raw Materials for Paper 
Early Europeans and Americans made paper o 
cotton and linen rags. Fine writing papers and some 
building papers still are made wholly or partly of rags- 
England makes much paper from esparto, a grass 
that grows in Spain and North Africa. Although some 
coarse papers are made of squeezed sugar cane stains 
(bagasse), hemp, bamboo, jute, straw, and other veg- 
etable fibers, the great bulk of today’s paper is made 
of wood. About 90 per cent of all American paper is 
made of wood, and most of this from spruce, fir, hem- 
lock, and pine. {See also Plant Life; Wood; Cellulose.; 

Commercially practicable ways to 
make pulp of wood were discovere 
during the middle 1800’s. In t le 
first process fibers were obtained by forcing a mg 
against a grindstone. This is called the mechanical or 
groundwood process. Wood also can be made into 
brous pulps by several chemical processes. _ 

Grinding wood turns 90 per cent of a log into pu P- 
Groundwood pulp contains not only desirable ceUuli^® 
fibers but other wood substances not wanted in t e 


Making Pulp 
from Wood 
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better grades of paper. One of 
these is lignin, the agent that 
binds the fibers together. Chem- 
ical processes can dissolve most 
of the undesirable substances, 
and so finer papers are made of 
chemical pulps. 

Chemical Pulping Processes 

Wood for the chemical proc- 
esses is cut into chips 54 to 134 
inches in size. Dumped into 
great digester tanks, they are 
cooked with steam in chemical 
solutions called cooking liquors. 

The periods of cooking vary, 
according to the kind of chem- 
ical and the degree of refine- 
ment needed, from 2 to more 
than 35 hours. A pulp is named 
for the process that makes it. 

Sulfite pulp has the widest va- 
riety of uses. The cooking liq- 
uor, calcium bisulfite, is acid, and 
so the digester tank must be lined with acidproof 
brick and mortar. Less than half of the wood be- 
comes pulp. Sulfite pulps are made into several 
grades of book, writing, wrapping, and tissue papers. 
Most newsprint (on which newspapers are printed) is 
formed of a mixture of one quarter sulfite and three 
quarters groundwood pulps. 

The cooking liquor of the alkaline soda process is 
caustic soda. The process is used mainly to pulp hard- 
woods, and the yield is 40 to 48 per cent of the wood. 


Bulky papers such as blotters 
are made of soda pulp. Mixed 
with sulfite pulp it is made into 
book, lithograph, and envelope 
papers. 

Some pines, because they con- 
tain resins, waxes, and fats, 
resisted pulping until the al- 
kaline sulfate process was dis- 
covered in 1884. Its cooking 
liquor is sodium hydroxide and 
sodium sulfide. The pulp yield 
is less than half the wood. Sev- 
eral kinds of paper are made of 
sulfate pulp, including kraft 
(from the Swedish word for 
strength), bag, boxboard, and 
— in higher giades — book, mag- 
azine, writing, and specialty 
papers. 

The neutral sulfite cooking liq- 
uor is sodium sulfite, either en- 
tirely neutral or slightly alka- 
line. It is used to pulp both hardwoods and soft- 
woods. The pulp is made into relatively high-grade 
printing papeis. 

The cooking liquor for the semichemical process is 
either steam or steam and chemicals. The short cook- 
ing period softens the wood but dissolves only small 
amounts of undesired substances. An attrition machine 
mechanically pulps the softened wood. The yield is 
70 to 80 per cent of the wood. Semichemical pulp is 
made into corrugated board (from hardwoods), lower- 


PULP LOGS 



The man uses a measuring pole to estimate the 
number of cords of wood in the pile. Paper mills 
need many such piles of raw material. 


A WISCONSIN PAPER MILL 



The mills that make paper from wood need huge quantities of clean water and electric power. Wisconsm’s Fox River provides both 
for the mill in the foreground. The dam, to the right of the bridge, holds back the river flow and channels it through a narrow 
passage. The swift current turns great turbines that change the water power to electric power. 
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HOW PAPER IS MADE FROM WOOD 



Logs, the raw material for papermaking, are 
brought from the forests of Canada and the 
United States to the paper mills. There the logs 
are cut to short lengths and the hark removed. 
After knots have been drilled or sawed out, the 
logs are cut into small chips. By conveyer belt 
the chips are hoisted to huge bins above tall 
digesters or cooking tanks. 

From the bins the chips drop into a digester. 
There they are cooked m steam and chemicals, 
which dissolve undesired materials and leave 
a fibrous pulp. From the digester the pulp is 
blown mto a pit; this serves to break apart the 
fibers that still cling together. The pulp is then 
washed free of chemicals. 


grade wrappings, roofing felts, and insulating boards. 
When bleached it is made into newsprint, glassine, 
and bond and book papers. 

Further Pulping Operations 

Additional lefining steps include many washings, 
screening out bits of knots, sand, and other foreign 
matter, bleaching with chemicals, and beating (see 
Bleaching). All these steps require huge amounts of 
clean water, and so most pulp and paper mills are 
built on the banks of good-sized rivers or lakes. 

The vaiious pulps to be made into a single grade 
of papei are mixed in a beater. This usually is an 
open vat. The pulp flows around a partition down its 
middle. A great drum revolving on one side of the 
partition keeps the pulp moving. As the drum draws 
the pulp underneath, two sets of metal bare, one 
fastened to the drum surface and the other to the 
bedplate directly underneath, fray the tiny fibers so 
that when matted they will cling to one another. 

The pulps mixed in the beater may be either in liq- 
uid form or in laps (thick, almost-dry sheets) . Sizing 
and loading materials are also added in the beatei. 
Sizing (animal gelatin, resins, alum, starch, or gyp- 
sum) gives strength to paper and makes the surfaces 
water repellent. Loading (China clay, pigments, and 
chalk) forms a surface coating and makes paper 
opaque. Dj^es for colored papers, or blueing to further 
whiten pulp, also are added in the beater. 


WASHER 

The final refining step is to pass the pulp througli 
a Jordan, a cone-shaped machine with knives that 
cut the fibers to proper lengths. The pulp, now called 
stuff or furnish, is stored in tanks until needed m 
the head boxes of the papermaking machines. 


Papermaking 

Machines 


A coNsiDBHABLE amount of paper rs 
still made by hand. But in the 

United States and Canada all paper 

is made on machines. The most widely used machines 
are the Fourdrinier and the cylinder. 

The Fourdrinier 

The Fourdrinier is the larger and faster of the two 
machines. Much used sizes make webs (long sheets) 
of paper from five to twenty-five feet wide at a speed 
of 1,200 feet a minute. At the wet end, stirff flows from 
the head box onto a swift-moving endless mold called 
a wh-e. A side-to-side motion mats the fibers as water 
drains through holes in the brass plates that fonn 
the wire. At the point where the wire turns down and 
back, the web is picked up by an endless felt an 
carried through press rolls that squeeze more water 
from it. The web next travels over and under a series 
of large steam-heated drying rolls. At the dry en 
the web runs through a calender stack, which is sev- 
eral polished cast-iron lolls that “iron” the paper sur- 
faces smooth. Beyond the calender stack the web is 
wound on a reel into large rolls. 
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Some enamel-coated papers are made on the Four- 
drinier. The web, when partly dried, is coated with an 
enamel of China clay, chalk, white lead, or other pig- 
ments. It passes through the remaining drying rolls, 
the calender stack, and then is wound on the reel. 
When a roll has reached the proper size, it is detached, 
and the web is run through a supercalendering machine. 
This is a stack of polished cast-iron and fiber rolls. 
As the web passes between two of these the fiber roll 
indents a trifle, permitting the paper to slip a tiny 
bit. This slip further “irons” the surfaces. 

The Cylinder Machine 

A cylinder machine can make many kinds of paper, 
but it is particularly adapted to making paperboard, 
light papers, and tissues. Paperboards are made by 
laying one or more still-moist webs on top of another 
and pressing them into a unit. 

In this machine the stuff is picked up by revolving 
cloth-covered cylinders partly immersed in a vat of 
stuff. The web passes onto an endless felt and is car- 
ried on to press and drying rolls. Several cylinders 
and vats can be operated together. Thin sheets and 
tissues are made from the web of a single cylinder. 

Standard Paper Sizes 

Printing and writing papers come in five main cate- 
gories: newsprint, writing, book, cover, and cardboard. 


Weights, quality, and sizes vary widely within each 
category. In the United States sheets are sold in 
reams of 500. Weights are based on reams of standard- 
sized sheets. The most used sizes, given in inches, 
are: writing, 17 x 22; book, 25 x 38; cover, 20 x 26; 
cardboard, 22 x 28. Thus a ream of a 20-pound bond 
writing paper, usually sold in 834 x 11 size, would 
weigh 20 pounds if the sheet size were 17 x 22. 


Paper gets its name from the 
Egyptian papyrus plant, from 
which writing surfaces were 
made as early as 2300 b.c. Be- 
fore the Chinese discovered how to make paper about 
A.D. 105, they used tablets of silk cloth and bamboo 
strips. Europeans used skins of calves, lambs, sheep, 
and goats — called vellum and parchment — to write 
on. (See also Papyrus; Books; Printing.) 

Although the Chinese sold paper to the merchants 
who traveled the ancient trade routes, they long kept 
the secret of how to make it. By 600, however, the 
Japanese had learned the craft, and in the middle 
700’s captured Chinese papermakers were made to 
reveal their secrets to the Arabs at Samarkand. 

The Arabs introduced paper wherever their conquer- 
ing aimies traveled, across North Africa to Morocco 


Papermaking 
from Ancient to 
Modem Times 


After washing, the pulp, mixed with more water, is passed 
over screens that trap the remaining foreign matter. In the 
bleacher the pulp is made almost white with chemici 


ment. 


bleachings 


chemical treat- 
required. From the 


bleacher the pulp enters a beater. Here the tmy fibers are 
beaten or frayed so that when they are formed into paper 
they win clmg tightly to one another. A paper may require 
pulps of several kinds. These are mixed m the beater, along 
with the dyes for colored paper. Sizing and loading materials 
also are added in the beater. The final refining step is to 
cut the fibers to the correct lengths in the Jordan. Then the 
refined pulp, now called stuff, or furnish, is stored for use 
in a stuff tank. 


STUFF 

TANK 



HEAD 

BOX 


The stuff, now 99 per cent water, flows from 
the head box onto the wire of the Fourdrinier 
machme. As the wire moves forward water 
drains away and the stuff becomes a very wet 
sheet. Rolls press out more water, and the 
sheet is then dried on hot metal rolls. Polished 
rolls smooth the surfaces before the paper is 
wound into a roll. 
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DEBARKING THE LOGS 



Bark is loosened and removed from logs by tumbling them in a 
huge drum under powerful streams of water. Moving belts then 
carry the logs to further processing operations. 

and north across the Strait of Gibraltar to Spain. By 
1150 paper was made in Spain and by 1250 in Italy. 

Before 1200 the Europeans made use of water power 
to operate stone hammers for macerating rags. Other 
machines were invented, including the Hollander (in 
the 1680’s), forerunner of the modern beater. 

Many uses for paper continued to be found. Paste- 
board was first made by Europeans in 1580; the Chi- 
nese and Persians had made it centuries before. The 
English found a way to make paper glossily smooth by 
coating it with white lead, plaster 
of Paris, and stone lime mixed 
with water. 

Rags Become Scarce 
The continually increasing de- 
mand for paper put a heavy drain 
on rag supplies. England ruled 
that the dead should be buried in 
woolen shrouds so that linen and 
cotton would be saved for the pa- 
permakers; yet rags grew scarcer. 

Other raw materials for making 
paper were suggested. Among 
these were wood (because a 
Frenchman had seen wasps build- 
ing paperlike nests of wood), 
moss, marine plants, lichen, and 
asbestos (see Wasps; Asbestos). 

A German pastor, Jacob Schaf- 
fer, turned his scientific mind to 
the problem of finding a substitute 
for rags in 1765. He made paper 
of more than 80 different vegetable 
fibers, including potatoes, wood, 
leaves, comhusks, grain straws, 


TO STORAGE BINS 



An endless belt carries wood chips to high 
storage bins. From the bins the chips will be 
fed by gravity to great cooking pots. 


and reeds. His papers were crude and of uncertain 
colors. Rags continued to be used. 

Yet Europeans were now building horse-drawn 
coaches, sedan chairs, bookcases, and other articles ol 
paper. In 1793 a paper church seating 800 was built 
in Norway; it was kept in use for 37 years. 

The Invention of Papermaking Machines 
In 1799 Nicholas-Louis Robert, a Frenchman, pat- 
ented what was to become the Fourdrinier machine 
His invention had the all-important forward-mov- 
ing, endless wire mold for matting stuff into paper. 

Robert’s machine was not a mechanical success, It 
was sold to two London stationers, the Fomdrimer 
brothers. They spent about $300,000 in their effort to 
perfect the machine, but a commercially successful 
machine was not developed until 1812. Although the 
machine came to be known as the Fourdrinier, the 
brothel s never profited from their investment. 

In 1809 John Dickinson, another Englishman, in- 
vented the cylinder machine. America’s first c}'linder 
machine was put into operation near Philadelphia 
in 1817; its first Fourdrinier began making paper at 
Saugerties, N. Y., in 1827. 

How Wood Was Developed as a Raw Material ^ 
America’s first paper mill had been started by 
liam Rittenhouse, near Germantown, Pa., in 169 
By the time of the Revolutionary War every colony 
had a mill. During the war paper was so urgent j 
needed that Massachusetts and some other colonies 
exempted papermakers from military service. 

Straw had been made into paper for some tinie. 
it was inferior; and so rags remained the principal ran 
material. Increasing demands for paper made 
and more difficult to find enough rags. Just be or 
the Civil War one enterprising American temporarily 
solved the shortage by importing shiploads of gyP 
tian mummies so he could ma 
paper of their linen wrappings- 
A German , Friedrich Keller, was 
the first to find a commercia j 
practicable way to make wood m 
paper. In 1840 he obtained fibrous 
pulp from wood by grinding 
The pulp was rveak and mterio , 
but when he added 40 per ceu 

rag fibers the combination cou 

be made into good newsprm ■ 
Charles Fenerty, a Nova bco- 
tian, discovered the ®n.nie proc 
in 1841, but it was not until l»o 
that newsprint made of 
was successfully used in the n 
ed States. Two of the chem'° 
processes for pulping 
date— the soda process in is®’’ 
and sulfite in 1857— but 
pulping did not immediately come 
into wide use. 

The Widening Use of Paper 
Wood seemed to offer ®'. , j!- 
less supply of raw material 
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papermaking, but this was before it was discovered 
that paper could be made into as many as 14,000 or 
more useful articles. For some time the better pa- 
pers continued to be made of rags, but as paper- 
making knowledge and skills grew, it was found that 
even fine paper could be made partly of wood pulp. 
Today, however, the very finest papers still are made 
of rags. 

Before the 1900’s strong wrappers and paper bags 
were developed. Cardboard boxes appeared. Har- 
vard, Yale, and Columbia university boat crews pro- 
pelled slim shells made of paper. Paper was molded 
into movable domes for some astronomical observa- 
tories, and for a time even railroad car wheels (except 
the rims and hubs) were made of paper — a paper prod- 
uct called papier-mach4 (see Papier-Machi). 

The increasing demand for paper encouraged paper- 
makers to build new mills close to raw material sup- 
plies — deep in the woods of Maine, New Hampshire, 
Michigan, Wisconsin, and Minnesota. Because paper 
made from wood could be sold more cheaply than paper 
made from rags, some of the old mills closed. Others 
survived because they turned their skills to making 
fine paper and papers for special uses, such as tissue 
and carbon papers. 

The great forests of the North were ruthlessly cut 
to fill the ever-mounting demand for wood. Forest 
areas were cut over and left bare. Although there 
still were enormous supplies of wood in the forests of 
the Northwest, lumbermen and papermakers at the 
end of the 1800’s began to worry about future sup- 
plies. Already mills needed to import logs from Can- 
ada. The more far-seeing mills bought thousands of 
square miles of the cutover land and on them planted 
new forests. Their foresters operated tree nurseries 
and offered advice and plantings to farmers, so that 
woodlots would become a source of supply. The for- 
esters guarded the new forests from fire, disease, and 
blight. 

A tree crop in the North needs 30 or more years 
to reach the sizes used in making paper. Some of the 
trees in the replanted forests are already being har- 
vested, and for each tree taken out one or more sap- 
lings is planted. (See also Lumber; Forests; Con- 
servation.) 

In the meantime mill products were being converted 
into decorative crepe papers, napkins, sanitary tis- 
sues, cups, plates, napkins, tablecloths, and many 
other articles. Pieces of corrugated paper cushioned 
fragile objects when packed for shipping. Thick 
paperboard was shaped into cartons to replace the 
heavier and more costly wooden boxes. Builders 
used thick boards made of pulp for inner partition- 
ing, insulating, and sound deadening. 

The Spread of Papetmaklng 

Taper mills swamped wdth orders began to turn 
toward the great Canadian forests. They established 
pulp and paper mills there. Today many American 
newspapers are printed on paper either made in Can- 
ada or made of pulpwood or of wood pulp shipped 
from Canada to American paper mills. 


Just as some of the rag papermakers had turned to 
making fine papers and paper specialties, some Amer- 
ican mills faced with wood shortages also turned to 
making fine papers and papers for new special 
purposes. Important among these new papers were 
waxed wrappers, better tissues and sanitary papers, 
and absorbent papers. 

The South had thousands of square miles of fast- 
growing pines. Because the southern pines have a 
large resin content, it was thought that they could 
not be made into a pulp suitable for finer papers or 
even for newsprint. So the South first developed a 
paper industry that made only coarse kraft paper and 
fiberboards. 

Dr. Charles H. Herty, an industrial chemist of 
Georgia, solved the problem of bleaching and refin- 
ing southem-pine pulps, principally by proving that 
while old pines had a high resin content, yoimg pines 


A WASHING OPERATION 



' i 

This trough carries paper’s raw materials in a swirling surge 
over screens that trap and remove foreign matter. Good paper 
can be made only from clean pulp fibers. 


did not. Many Southern newspapers are now printed 
entirely on Southern-made paper. The South’s pines 
grow to pulping size in about 15 years, and so by 
following a wise reforesting program its papermaking 
industry is ensured an immense and continuous sup- 
ply of raw material. 

In the Northwest the lumbering interests also be- 
gan to make paper. The more advanced of these inter- 
ests are bringing a new economy to the industry. 
Logs and parts of logs imsuitable for sawing into 
lumber, formerly discarded as waste, are being con- 





FROM WOOD CHIPS TO ROLLS OF PAPER 



4. A Fourdrinier is a huge machine that can make a wide web of paper as fast as 1,200 feet a minute. Along its length, starting ffo® 
the left, are pulp tanks, the mold or p^er-forming wire, pressmg rolls, hot diymg rolls, calendering, or ironing, rolls, ana 
reel on which finis hed paper is rolled. 5. Workmen remove a roU of paper from the machine. 
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A FINISHING OPERATION 



Tissues are notched, cut to proper widths, and rolled on one machine. 
The upper cylinder carries the notching teeth. The knives are the 
disks seen above the finished rolls. 


verted into paper. Researches carried on by the 
Institute of Paper Chemistry at Appleton, Wis., 
which is endowed by the papermaking industry, 
and by the United States Forest Products Lab- 
oratory at Madison, Wis., have found uses for 
other paper-mill wastes. These discoveries in- 
clude vanillin, a substitute flavoring for vanilla, 
made of sulfite pulping wastes. Sulfite wastes 
also prove a good food for growing commercial 
yeasts (see Wood) . 

Although America imports much of its news- 
print from Canada, it makes almost all its own 
finer papers and paper specialties. Speciall 3 ’^ long- 
fibered pulps are imported from Scandinavian 
countries. These are added to American pulps 
for making strong book and other papers. 

The American Industry 

Paper mills in the United States make over 25 
million tons of paper and paperboard a year. In 
producing this, about million tons of sulfite 
pulp, almost 8 million tons of sulfate pulp, and 
some 2 million tons of groundwood pulp are 
made from wood. Other fibrous materials used 
include about 8 million tons of wastepaper, al- 
most 500,000 tons of rags, and more than 500,000 
tons of straw. More than 400,000 production 
workers are employed in the American paper and pa- 
perboard industries. The products they make each 
year are valued at more than 3)4 billion dollars. 
Papier-mache {pd-pya' md-chd'). Paper pulp, 
mixed with glue, paste, oil, resin, or other such ma- 
terials, when dried under heavy pres.sure becomes 
papier-mach4. The words are French and mean “pulped 
paper.” Many everyday objects are made of papier- 
mach6, including vases, trays, pails, doll heads and 
other toys, and architectural ornamental decorations 
(see Paper) . 

Papier-machd was made in the Orient at a very 
early date, but it did not come into general use in 
Europe until the 1700’s. There it was suggested as 
a material for building structures, ships and bridges, 
but it was not so used generally. It was first adapt- 
ed to interior architectural decoration in England 
in the 1840’s. In America during the last half of 
the 1800’s revolving domes for astronomical observ- 
atories, university racing shells, and railroad-car 
wheels (except rims and hubs) were made of papier- 
mach6. 

Another process for making papier-mach6 uses 
heavy pressure to mold stacks of wet paper sheets 
that have been pasted together into a unit. Waste- 
papers and scrap papers are commonly used in this 
method. After molding, the papier-machd article is 
dried by heat, hardened by dipping in a mixture of tar 
and linseed oil, and baked, trimmed, and painted. 
In painting the objects usually are covered with 
several coats of tar or lampblack, then they are 
varnished, lacquered, and polished. 

Papineau (pa-pe-no'), Louis Joseph (1786-1871). 
From the year 1808, when he entered the assembly 
of Lower Canada (Quebec), until 1837, when he 


fathered a short-lived and unsuccessful revolt of 
French Canadian peasants against British rule, Louis 
Papineau was the stormy petrel of Lower Canada 
politics. His principal aim was a reform of the ex- 
isting government (known as the “ChS,teau Clique”), 
which gave the British minority a monopoly of offices 
and power. In this effort he worked closely with 
William Lyon Mackenzie of Upper Canada (Ontario), 
who was leading a similar revolt (see Mackenzie). 

As speaker of the assembly for nearly the whole 
of this period, Papineau was a continual thorn in 
the side of the council and of the British governors. 
One governor resigned (1827) rather than confirm 
Papineau’s election to the speakership of the assem- 
bly. The trouble came to a head when the assembly 
for several years refused supplies to the governor 
and other officials. This was done in an effort to 
force the government to make the legislative coimcil 
elective. 

When this eoncession was denied the assembly, 
there was an outburst of resentment which culmi- 
nated in 1837 in a series of uprisings by the "Sons of 
Liberty,” as the revolutionists called themselves. 
The government troops made short work of the 
poorly armed and unorganized peasants and Papineau 
saved himself by fleeing to the United States. He 
remained there for two years, and later he went to 
France. 

After the amnesty of 1849, Papineau returned to 
Canada. He was elected to a seat in the then united 
parliament. Again he agitated for the separation of 
Upper and Lower Canada, but the idol of the French 
Canadians had fallen. Papineau’s influence was gone, 
and he soon retired to spend the remainder of his 
long life in seclusion. 


PAPYRUS PLANT 
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Papy'RUS plant. In ancient times the reed called 
papyrus {Cyperus papijrus) was widely cultivated in 
the Delta of Egypt. It was used for many purposes, 
especially for a kind of paper prepared from the stalk. 
The reed grows from three to ten feet high, wth long 
sharp-keeled leaves, and soft naked stems as thick as 
a man’s arm at their lower part; it is topped by numer- 


THIS REED YIELDED THE FIRST PAPER 



Here are papyrus reeds, the plant which gave the ancient Egyp- 
tians their paper. The tall, pithy stalks grow from ponds, and each 
has a crown of little flowers, carried on long spikes. 


ous long drooping spikelets. The more slender stalks 
were woven into baskets, and the thicker ones, tied 
into bundles, were made into light boats. The fiber 
furnished material for coidage, sails, awnings, and 
matting. The pith served as caulking for boats. It 
was also used as food, being eaten raw or boiled. The 
root was dried and used for fuel and in the manufac- 
ture of utensils. The papyrus plant is now extinct in 
Lower Egypt, but still grows in the Upper Nile regions 
and in Ethiopia. (See Paper.) 

Par'ACHUTE. Hold an open umbrella high above 
your head and try to pull it down quickly. You will 
find it difficult because the air offers so much resist- 
ance. This is the way a parachute acts. It uses the 
resistance of the air to ease the descent from an air- 
plane or balloon. Parachutists have landed safely 
from heights of more than seven miles. 

Parachutes are made with the utmost care. liTiile 
cotton may be used, parachute fabric is generally ny- 
lon or light-weight silk specially woven with long fi- 
bers to give it strength and elasticity. The silk is 
left raw, that is, untreated, so that it -nnll not 
crease. About 36 shrouds or lines of strong silk cord 
are evenly spaced around its circumference and con- 
nected to a harness that is strapped around the 
jumper’s body. 


The standard parachute is 24 feet in diameter, and 
packs into a bundle 18 inches square by 4 inches 
high, weighing 18 pounds. The packing must be done 
very carefully so that the lines will not become twisted. 
Attached to the top of the parachute is the little 
pilot ’chute, about three feet in diameter and equipped 
■with ribs and springs of steel that force it open the 
instant it is released. The parachute pack is often 
so arranged that its wearer can sit on it, using it 
as a cushion. The pack itself is held together by 
two pins running through slots in its outer covering. 
Attached to each pin is a strong flexible steel cable, 
or rip cord, which is connected to the release ring 
on the jumper’s left side. To open the parachute, 
the jumper pulls this ring, thereby drawdng the pins 
out of the slots. The flaps of the bundle fly open 
and the little pilot ’chute pops out, opening instantly. 
This drags after it the big parachute, which opens 
almost immediately and checks the fall. A vent in 
its top allows some air to escape upward and thus 
tends to steady the course of the descent. This 
course can be altered by manipulating the shrouds. 
For example, if the jumper pulls down the shrouds 
on his left, air spills out from under the right side 
of the canopy, and the whole parachute slants off 
to the left. 

Parachutes are used to enable fliers to escape from 
disabled airplanes, or to drop medical or other sup- 
plies to persons marooned on ice-blocked ships, m 
snowbound territory, or in otherwise inaccessible 
regions. Kits of fire-fighting tools are sometimes 
dropped to forest fire fighters by parachute. In war- 
time, the parachute is used as an important offeiisive 
weapon. “Parachute troops,” and their ammunition 
and other supplies, are dropped at strate^c pomts 
wdthin the enemy’s territory. 

Paradise birds. The brilliance of the rainbow is 
mirrored in the plumage of the birds of paradise. 
The early Dutch explorers, the first Europeans to SM 
these birds ahve, believed them to be fed from the 
dews of heaven and the nectar of flowers. They 
thought that these tropical birds of Australasian 
regions lived entirely in the air. As proof, they 
displayed Wo cured skins of the birds, ^ven them by 
the natives. From these skins the wings and fee 
had been so skillfully removed that the great natura - 
ist Linnaeus himself did not detect the trick, for p 
named the principal species the apoda, that is, the 
“footless” birds. We know now that these birds 
are really related to the common crow. 

There are about 50 species of birds of paradise, 
all confined to the tropical islands of the w’estern 
Pacific and northern Australia. The size of their bodies 
ranges from that of a crow to that of a sparron, 
and each species has its own characteristic pattern o 
brilliant feathers. , 

The “great emerald” paradise bird is a changwb e 
purple beneath, wdth head and neck of pale yellow, 
and forehead, cheeks, and throat of metallic green, ds- 
neath his wings are tufts of delicate golden-orange 
feathers, which when the wings are raised fall over 



JUMPING AND LANDING WITH PARACHUTES 


At the right, a jumper plunges 
earthward after leaping from the 
plane's doorway. The long rip- 
cord remains attached to the 
ship after it opens the parachute. 
In the picture below, we see a 
jumper, between heaven and earth, 
just about to pull the ripcord of 
his parachute. In the next picture 
to the right, a student jumper has 
landed. The wind tugs at his para- 
chute and pulls him along. But 
the instructor shows him how to 
control it. 
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j *' — ■-* r 'V J we see how a parachute is carefully re- 

■ '* .^r* ' folded after use. A systematic procedure 

^ ” 'V' refolding has been worked out and is 

‘•'fC*' -i: \'i followed exactly to insure that the para^ 


id exactly to insure that the para^ 
chute will open without fail. 
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AMONG THE BIRDS OF PARADISE 


M ost brilliant 
and showy of 
. all birds are the 
many species usually 
grouped together as ‘ ‘Birds 
of Paradise.” They live in 
the East Indian island of 
New Guinea, on near-by 
smaller islands, and at 
points on the adjacent 
north coast of Australia. 
Only the males have the 
fine plumage, which they 
show to gorgeous effect in 
“dancing parties,” held in 
the mating season. 
Whether the plumage 
serves merely to win the 
favor of their mates, or 
thereafter serves a more 
lastmg purpose in drawing 
natural enemies away 
KEY TO COLOR PLATE from the nests and the 

plainly colored mother 
bird and young, is a point undecided by naturalists. The plumage, how- 
ever, has nearly proved fatal to many species not widely distnbuted; for 
natives attend the “dancing parties” and shoot the males with blunt 
arrows so their valuable feathers will not be injured. 

The Great Bird of Paradise (Paradisea apoda) is shown on the oppo- 
site page (1). His most striking feature is the great array of fine plumes 
springing from beneath the wings He is being viewed with admiration 
by his plainly colored lady (3). These birds are found particularly in the 
Aroe Islands, adjoining New Guinea. With them in the picture we see 
a King Bird of Paradise (2) and a Magnificent Bird of Paradise (4). 

Curiously enough, the Crow down there in the comer (5) is a close 
relative of the Paradise family, far closer, indeed, than the Lyre-Bird (6), 
despite the fact that the latter would seem more suited to this gorgeous 
company. The Lyre-Bird dwells in Australia and like so many other 
animals of that continent is a primitive type, despite his elaborate trap- 
pings. Unlike the Birds of Paradise he is a capable singer. 
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him like the spray of a fountain. The “red” paradise 
bird has similar tufts of crimson and, in addition, 
curling tail feathers 21 inches long. The "superb” 
paradise bird has on his neck a feather-shield which 
he can spread about his head, in a fanlike circle. 

During the mating season, the male birds congre- 
gate, as many as 20 in one tree, and show off their fine 
feathers before the females. Though they are usually 
wary, the birds are now so interested in their “style 
show” that hunters may shoot them at close range. 
After mating, the female lays two or three eggs in a 
nest in a tall tree, and takes entire care of the young 
when they have hatched. 

Bird-of-paradise feathers used to be in demand for 
hat trimmings, but their importation into the United 
States has been forbidden. Other countries also dis- 
courage the slaughter of these handsome birds. 

Scientific name of great emerald bird of paradise, Para- 
disaea apoda; of the red, Paradiaaea rubra; of the superb, 
Lophorhina auperba. 

Paraffin (p&r'd-fln). This white wax seals jelly 
glasses, waterproofs matches, protects monuments and 
buildings, and serves many other purposes (see Wax). 
Cleopatra’s Needle, the Egyptian obelisk in Central 
Park, New York City, has remained weatherproof ever 
since it was treated with melted paraffin in 1885. 
Paraffin is obtained by distilling petroleum, shale, 
coal, or wood. Most of the paraffin of commerce comes 
from petroleum (see Petroleum). 

Paraguay (pdr'^gm). Landlocked Paraguay has 
the smallest population of any South American re- 
public (1,408,400 — 1950 census). It carries on the 
smallest foreign trade and is the least visited by 
foreigners. Vast stretches of its “wild west,” the 
Chaco, alternately flooded and scorched by drought, 
have never been settled. 

Its tragic history goes far to explain Paraguay’s 
lag in progress. When it threw off the rule of Spain 
in 1811, it fell into the hands of a series of dictators 
who ruled it with a rod of iron until 1870. The first 
of these, Jos4 Caspar Rodriguez Francia, 
exercised a personal despotism (1814-40) 
almost without parallel in modem times. 

He imprisoned, flogged, and executed his 
subjects at wiU. He made Paraguay vir- 
tually a closed country, and almost com- 
pletely ended foreign trade. Francia’s 
nephew, Carlos Antonio L6pez (1844- 
62), opened the nation to the outside 
world and set on foot some wise reforms. 

But the third of the despots, Francisco 
Solano L6pez (1862-70), son of Carlos 
L6pez, plunged his country into a war 
with Argentina, Brazil, and Umguay 
that lasted five years. Paraguay lost 
two thirds of its people. The Chaco War 
with Bolivia in the 1930’s was also costly 
in life and money. The nation has not 
recoveied from these wais. Women out- 
number men in the population. 


The country is further handicapped by its isolation. 
It is the only South American nation except Bolida 
that does not lie on the ocean. The capital, Asunci6n, 
is 950 miles north of Buenos Aires. To reach it trav- 
elers from Buenos Aires must take a train ride of more 
than two days or a steamer trip of four days, \mlKs 
they travel by airplane. 

The Land and Its Climate 
Paraguay is about the size of California, vvith an 
area estimated at 157,000 square miles. (For map, 
see Brazil.) One-third of it is in the tropics; its 
southern two-thirds is in the middle latitudes. The 
Paraguay River divides it into two distinct regions. 

The eastern part, sometimes called Faraway proper, 
lies between the Paraguay and Parand rivers. Most 
of the people live in this area of about 62,000 square 
miles. This region is, for the most part, rolling and 
hilly. Through its center runs a broken line of high- 
lands, nowhere more than 2,200 feet high. In the low, 
partly swampy, plain which slopes west toward the 
Paraguay are most of the farms and cattle-grazing 
lands. Nearly half of it is forest-covered with tropical 
hardwoods. The region that slopes east to the Parani 
is a subtropical wilderness, mostly forested. Its wdd 
yerba trees for centuries have been the source of the 
national drink, yerba mail, or Paraguay tea. These 
holly-like trees are also cultivated on large estate. 
The Guaira Falls of the Alto (Upper) Parand are the 
country’s most beautiful scenic attraction. 

The remaining three-fifths of the country, west ol 
the Paraguay, is part of the vast expanse of grassland 
and forest called the Chaco (see South America). Some 
Indian tribes live here, and a handful of imnugran 
colonists have started ranches and farms; but mos 
of the Chaco is uninhabited and unexplored. 
bracho ("ax breaker”) trees along the west bank of e 
Paraguay River furnish both a valuable tanning me 
terial and tough, durable wood used for railroad ties. 

The climate is tropical or subtropical. In the sum 
mer (November to April) from about 30 to 40 mo es 


INDIAN LABORERS IN THE WILDS OF PARAGUAY 
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of rain fall in Paraguay proper, and in the winter, 
from 20 to 30 inches. Dry winds from Brazil fre- 
quently bring droughts to the Chaco in winter. Cold 
winds from the south occasionally break the extreme 
summer heat. 

The People and Their Cities and Farms 

The people are chiefly of mixed blood. They are 
descendants of the Spanish settlers and Guarani 
Indian tribes. There are only a few pure-blooded 
Indians today, most of them living in the Chaco; 
and still fewer people of pure Spanish blood. Para- 
guay encourages immigrants but is too remote to 
attract them in numbers. Colonies of Mennonites 
from Canada and the United States have settled in 
the Chaco. 

Guarani is spoken more widely than Spanish, the 
language of business and state. Schools are few in 
the rural areas, and at least two thirds of the people 
cannot even read and write. There is a university at 
Asuncidn. Roman Catholicism is the state religion. 
Health and sanitation have been improved in recent 
years, but tuberculosis, typhoid fever, and malaria 
take many lives, and hookworm saps strength. 

Most of the people live on small farms or on large 
cattle ranches where cowboys, called chacreros, herd 
millions of cattle. Farm and village houses are usually 
of adobe with palm-thatched roofs. Among the chief 
crops are rice, coffee, beans, tobacco, manioc, oranges, 
and bananas. Cotton and sugar-cane groudng are 
increasing. The manioc, or cassava, a starchy tuber, 
is the bread and potatoes of the people (see Tapioca). 
Their crude implements include the ax, hoe, and 
machete (a long, heavy knife). Since 1942, an agri- 
cultural commission from the United States has stim- 
ulated food production and raised health standards. 
Paraguay gradually assumed much of the cost of 
the program. 

Asuncion, the capital and only large city, is situ- 
ated on a high bluff on the Paraguay River opposite 


the mouth of the Pilcomayo. Other cities are Villar- 
rica, in the richest farm region; Encamacion, on the 
Parand River; and Concepcidn, on the Paraguay. 

The Parand-Paraguay river system is a great high- 
way of travel and trade. Vessels of 12-foot draft can 
reach Asuncidn. In addition to the main railroad to 
Buenos Aires, a few short lines run inland, making a 
total of 700 miles of railroad. Most roads are mere 
trails, but some 300 miles of paved roads were built 
with financial assistance from the United States. 

Paraguay is largely self-supporting. Since 1941, 
the small foreign trade has been mostly with Great 
Britain, Argentina, and the United States. The chief 
exports are timber, cotton, quebracho extract, hides, 
beef extract, yerba male, tobacco, and petitgrain oil 
(a perfume base distilled from bitter orange leaves). 
Except for textile weaving, manufactures are little 
developed, and foodstuffs, vehicles, and machinery 
are imported. Mining too has made no progress, al- 
though there are deposits of iron, manganese, copper, 
mercury, and other minerals. 

Chief Historical Events 

A Portuguese, Alejo Garcia, crossed this region 
about 1524, and in 1526 Sebastian Cabot claimed the 
land for Spain. Spaniards seeking a route to the 
Bolivian silver mines founded Asuncion in 1537. The 
Jesuits, who dominated the country from 1610 to 
1767, introduced European plants and animals and 
taught the Indians better farming methods. 

Independence was achieved in 1811, and a consti- 
tution, based on that of the United States, was 
adopted following the Paraguayan War (1865-70). 
Civil wars and periods of dictatorship, however, have 
characterized the modem history of Paraguay. In 
1941 it broke with the Axis countries and strength- 
ened its ties with Brazil. This neighbor granted 
Paraguay the use of Santos as a free port, and in 1943 
canceled a war debt owed since 1872. (For Refer- 
ence-Outline and Bibliography, see South America.) 


PARASITES of the ANIMAL and PLANT WORLDS 


"pARASlTES. The parasites of the plant and animal 
w'orlds live by attaching themselves to other plants 
and animals and feeding upon the bodies or food 
supplies of their hosts. The name parasite comes 
from a Greek word nieaning “one who dines at 
another’s table.” It is applied to shiftless human 
beings as well as to parasitical plants and animals. 

Great numbers of both plants and animals live 
partly or entirely by attaching themselves to other 
living things. All living animals, great or small, are 
liable to the attacks of the unwelcome visitors. Man 
is no exception, hlore than 150 distinct species of 
parasites may infest his blood, muscles, glands — in 
fact, almost every organ and tissue in his bod}'. The 
most dangerous of human parasites are the disease- 
producing germs, which are responsible for such 
deadly ills as tuberculosis, malaria, diphtheria, scar- 
let fever, pneumonia, typhoid fever, and sleeping 
sickness (see Disease). 


The number of parasites harbored by one host may 
be enormous. Several million have been found in a 
single horse. About 40 different kinds of parasites 
infest the dog; cattle and pigs have more. At least 
20 kinds of parasites live on the frog. Even the 
thick hide of the rhinoceros does not protect him 
from the tick. Birds and quadrupeds, fishes and 
whales, even insects, are the unwilling hosts for 
myriads of smaller creatures. There is an old rhyme: 

’Tis said that fleas have lesser fleas 
Upon their backs to bite ’em. 

And these in turn have lesser still, 

And so ad infinitum. 

Even the tiny protozoa, the one-celled animals so 
small that we can see them only with the aid of a 
high-powered compound microscope, have smaller 
protozoa Ihing on them. 

We are all familiar with certain kinds of jiarasites. 
The famous “cooties,” or body lice which infested 
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the soldiers in the trenches during 
the first World War, the mosquito, 
and the bedbug are examples. The 
chigger, or jigger, is a red mite 
(Trombicula irritans) common in 
the soil, grasses, and bushes of 
moist places. Its larvae attach 
themselves to human skin and feed 
until they are gorged and drop off. 
The irritating secretions emitted 
as they feed cause the itching which 
persists long after the larvae have 
disappeared. The parasite usually 
does nothing for its host in return 
for food, warmth, and protection. 
If present in great enough num- 
bers, parasites will cause the 
death of the host. 

Parasites live on the outside of 
plant and animal bodies and 
often inside as well. Examples of 
external parasites are the lice, fleas, 
and ticks of animals and the plant 
lice and scale insects of plants. 

Some parasites live for their en- 
tire lifetime on the body of 
the host. Such parasites 
aie called permanent 
parasites. The bird lice 
are permanent parasites. 

They lay their eggs on 
the feathers of the birds, 
and the young then 
descend to the skin when 
they hatch. Fleas are a 
different sort of pest. 

They often leap off the 
body of the host and 
may even go to some 
other host. Such para- 
sites are called 
temporary para- 
sites. 

Some of the in- 
ternal parasites 
most familiar to 
us are those that 
live within the 
human body. The 
most common of 
these is the tape- 
worm. It lives in 
the intestines and 
eats the food which 
is intended to 
nourish the body. 

When there are 
too many of these 
present they may 
cause the death 


THREE UNDESIRABLE GUESTS 



This is a South American flea called a 
chigoe, or jigger as it appears before (top) 
and after (bottom) it has burrowed under 
the human skin. Jigger or chigger is 
also the name of a red mite common in 
the United States, whose larvae cause 
persistent itching. 



The lamprey, one of the worst of parasites, clmgs to other 
fish with Its cup-shaped mouth and rasps away their flesh. 



hookworm and the trichina are 
other internal parasites which hve 
in man and cause serious diseare 
(see Hookworm; Worm). 

It often happens that the young 
of certain animal parasites are 
provided with a full outfit of legs, 
but soon they settle down and 
lose their legs. The legs are 
absorbed just like a poUywog's 
tail when it turns into a frog; and 
so during the rest of its useless life 
the parasite just sits attached to 
its host and eats and eats, and 
finally lays its eggs and dies. 

The saccuhna, which lives at- 
tached to certain kinds of crabs, 
is an example of this kind of 
parasite. Not only does this 
creature lose its legs, but also 
everything else that would make 
it look like an animal. Thus 
it becomes merely a bag for 
holding nourishment and a 
series of branches that penetrate 
the crab’s body and suck its 
juices up. Such a loss 
of parts is called degen- 
eration. 

Most internal parasites 
are greatly degenerated 
You might say that they 
have shirked the struggle 
for existence, seekmg a 
sheltered and easy h® 
on the lowest possible 
terms; and so, according 
to the law of nature that 
an organ or function 
which is not used is lost, 
they have lost 
many poweis which 
their ancestors 

once had. Many 

parasites which hve 
firmly attached to 
their hosts have no 
legs or wings; and 
since they do no 
need to see their 

way about or 

watch out for foo 
and enemies, they 
have also lost their 
eyes, ears, feelers, 
and other sense 
organs. Their food 

is predigested y 

their host, and _so 
they have 


very 


u A The toothwort not only attaches itself to the roots of other plants but kills alimentary 

01 the host. Ihe and digests small insects which venture to explore its leaves. siinptG 



PARASITES THAT PREY ON ANIMALS AND MEN 



Here are some of the well-known external parasites that get food and shelter at the expense of man and other animals. 
They are all greatly magnified. No. 1 is the deer tick. No. 2 infests only pigeons. No. 3 lives on the honeybee. No. 4 is an 
enemy of the housefly. No. 5 preys on human beings; it is called the crab louse because of its shape. No. 6 attacks pigs; 
No. 7, the tawny owl; No. 8, dogs. No. 9 is another parasite that preys on man, the body louse, called “cootie” by soldiers 
of the first World War. No. 10 penetrates even the armorhke hide of the elephant. No. 11 is the bedbug. 
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canals or none at all. Their organs of respiration and 
circulation, too, have degenerated, and so such para- 
9 sites have become dull, inactive creatures at a low 
level of life. 

Most animal parasites are invertebrates (without a 
backbone), though there are a few backboned para- 
sites, such as the hagfishes or borers. These long eel- 
like fishes attach themselves to larger fishes and eat 
the muscles of their victims. Another fish parasite, 
the lamprey, rasps away the flesh. 

Parasites in the Plant World 
The best-known parasites on plants are the scale 
insects, which especially attack citrus fruits (see Scale 
Insects). Other parasites on plants lay their eggs in 
the plant tissues, and the young live and feed at the 
expense of the plant when they hatch out. 

Some parasites are themselves plants. The dodder 
twines about other plants and sends little suckers into 
the host to get its food (see Plant Life). The mistletoe 
is a parasite on trees (see Mistletoe). Many of the 
fungi, particularly the shelf or bracket fungi that 
grow on trees, are parasites. 

The damage done by parasites, both plant and ani- 
mal, is enormous. Rusts, smuts, blights, mildews, and 
rots are dreaded foes of the farmer (see Rusts and 
Smuts). Not all parasites, however, are injurious 
to man’s interests. That terrible pest, the tussock 
moth, is kept in check only by the 20 kinds of in- 
sects whose larvae live in the young moth and so 
destroy it. Many other injurious insects are kept 
down by their special parasites. Some of the worst 
insect pests in the United States are insects which 
have been brought from other lands without the 
parasites that keep them down in their native haunts. 
(See also Insects.) 

The difference between “parasitism” and what is 
called “symbiosis” is the difference between “spong- 
ing” on a friend and going into partnership with him. 
The most interesting case of symbiosis is the lichen, 
which is a partnership between a fungus and an alga 
(see Lichens). The fungus supplies water and salts 
for the joint enterprise, and the alga manufactures 
the carbohydrates, on which both partners live. This 
odd sort of partnership also exists in other groups 
of plants, but it was first discovered in the lichens. 
Parent-teacher associations. For the most 
effective development of children there must be close 
cooperation between home and school. Parents must 
understand what the schools are trying to do, and 
teachers must understand the problems of parents. 
To bring about this understanding and cooperation is 
one of the chief aims of the many associations of 
parents and teachers which have been organized 
tlxroughout the United States and other countries. 

To promote the welfare of children these associa- 
tions engage in many types of activities. They form 
groups to study education and child development. 
They improve school grounds and buildings, provide 
playgrounds, furnish libraries, support student loan 
funds, and give scholarships. Many of them also pro- 
vide children with medical and dental care. In com- 


munity work, they press such improvements as better 
housing, juvenile courts, and safety measures. They 
examine motion pictures, radio programs, and other 
forms of recreation, and work for their improvement. 

These associations grew out of the great interest 
in child development and education that arose late in 
the 19th century. Progress in child psychology re- 
vealed the educational significance of a child’s early 
years. It was realized, as never before, that much of 
a person’s success or failure in adult life depends on 
what he does in childhood. Some fathers and mothers 
came to a new conception of their duty to help chil- 
dren develop right habits of health, play, and work. 
They also saw that traditional procedures of training 
chUdren, at home as well as in school, needed to be 
changed in the light of the new knowledge of child 
development. Some associations of pareiits and 
teachers, therefore, were formed, especially in Cali- 
fornia, Rlinois, and Pennsylvania. 

The National Congress of Parents and Teachers 

This movement spread rapidly when it was spa- 
sored by the National Congress of Mothers. The 
Congress, founded in 1897 in Washington by Alice 
McLellan Birney and Phoebe Apperson Hearst, pro- 
moted the organization of local groups. It soon 
broadened its scope to include fathers and teachers. 
In 1925 its name was changed to National Congress 
of Parents and Teachers. The local parent-teacher 
association is often called “the P.T.A.” 

Any person, even though not a parent or teacher, 
who is interested in the objectives of the Nationa 
Congress may become a member of a parent-teacher 
association. Membership in a local group automati- 
cally carries with it membership in the state and na 
tional organizations. Each local group is a se 
governing unit and plans its programs to meet t e 
needs of its community. Some 37,000 P.T.A.’s, wi 
more than 6,500,000 members in the United States, 
Alaska, Hawaii, and the Canal Zone, belong to c 


National Congress. 

Paris. Greek legend tells us that Paris was the 
son of King Priam of Troy, and that he brought abou 
the Trojan War by carrying off beautiful Helen o 
Sparta (see Trojan War). Before his birth, 

Hecuba dreamed that he was a flaming torch, 
dream was taken to mean that the child would 
up to destroy the city, and so he was taken . 
Mount Ida and left to die. But a shepherd saved 
and he grew so strong and brave that fellow-shiner 
called him “champion” and he won the love of Oeno 
(e-non'S), daughter of a river god. Their happme 
was brief. Called upon to award the golden aW 
(as told in the article Trojan War), Paris gave i 
Aphrodite, who had promised him the fairest worn 
in the world. Deserting his wife, Paris went to iroy 
where he was recognized and acknowledged as 
king’s son. Then he sailed to Sparta and carrie o 
Helen. In the war that followed, Paris treachCTO 
slew Achilles, but was himself wounded in battle, 
begged aid from Oenone. But she, ^ bitter at 
desertion, refused, and Paris died of his wound. 
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PARIS — 
The CITY 
of LIGHT 


■pARIS, France. To people all over the 

world Paris is a symbol of culture, 
charm, and beauty. Americans visiting 
Paris, from Benjamin Franklin to the tour- 
ists of today, have cairied back a real 
love for this capital city of France. 

Paris has an atmosphere unlike that of 
any other city in the world. It is a city 
of great beauty. Little industrial smoke 
hangs over Paris, for there are no big 
factories in the city. Without skyscrapers 
like those which shadow American cities, 

Paris lies open to the sky. The sun fil- 
ters down through the many plane trees 
(called sycamores in the United States) 
which line its boulevards and avenues. 

Sunlight floods the spacious open squares, 
or places, and glitters on the placid 
surface of the Seine River, which curves 
through the heart of Paris. When the sun 
sets twilight is long, for this is a northern 
city, lying in the latitude of Gander, 
Newfoundland. Evening casts a soft light 
on the pale gray stone of the buildings. 

When night comes, Paris is even more 
the City of Light, a name often given it. 

From the terrace of Sacr4 Coeur Church, 
on the height of Montmartre, the city below is a sea 
of twinkling lights. Viewed from an airplane at night, 
Paris presents its most impressive sight. Then the 
whole pattern of the city is set out in pinpoints of 
light. The viewer sees the curving boulevards as 
long thoroughfares enclosing the city in concentric 
circles. He sees the Place de I’Etoile with its flood- 
lit Arc de Triomphe and the 12 wide avenues which 
radiate from it as a huge, spoked wheel. The Place 
de la Concorde looms up as a rectangle of light, 
the end of a long highway extending through the 
suburbs toward the channel coast. In all directions 
from the center of the city, roads reach out to every 
comer of France, for Paris is the true center of 
French national life. 

Its Location and Plan 

The city of Paris is situated in the north central 
part of France. It is about 110 miles from the port 
of Le Havre on the English Channel. The city lies on 
both banks of the Seine River and is located near 
the center of the Paris basin. This shallow depres- 
sion drained by the Seine is a rich farming region. 



To people in every civilized country of the world, the Eiffel Tower is the 
one unmistakable symbol of Pans. Its lacy ironwork is seen at its best 
from the gardens of the Palace of ChaiUot. 

Within the city limits are two famous hills, the 
steep and rocky hill of Montmartre and the low rise 
of Mount St. Genevieve. Montmartre, crowned by the 
white Byzantine domes of Sacr6 Coeur, dominates 
the Right Bank, as the section of Pans north of the 
Seine is called. Mount St. Genevieve, named for the 
patron saint of Paris, is topped by the Panth4on. 
The high dome of this elaborate 18th-century build- 
ing is a familiar landmark of the Left Bank. The 
Montparnasse district of the Left Bank once had its 
hill also, as the name imphes. The hill disappeared 
long ago in the constmction of the boulevards. From 
Montmartre and St. Genevieve low ranges of hills 
sweep round the city’s center. Modern Paris spills 
over these to its limits on lower ground. 

The plan of the city of Paris is striking and beau- 
tiful. Two main thoroughfares cross the city, meeting 
at right angles north of the He de la Cite, an island 
in the Seine. The oval of the Grand Boulevards 
and the Boulevard St. Germain surround this crossing 
point and enclose most of old Paris. Outside this 
oval but still within the city limits are two other 




complete rings of boulevards. These are the boule- 
vards exterieurs, or outer boulevards, and the true 
outer boulevards, called the boulevards militaires, 
or mihtary boulevards. Most of these boulevards 
were laid out on the sites of old city walls and for- 

THE OPERA, CROSSROAD OF FR 


tifications. Boulevard, in fact, is a French militaO' 
term for the flat top of a rampart. 

Within the city are several famous parks. The fa- 
vorites of Paris children are the Luxembouig Gardens 
and the Tuileries, where there are puppet shows an 
pools for sailing boats. Another par i 
N c E the Jardin des Plantes, or botanies 



The vast, ornate OpSra reflects the taste of the Second Empire, the period in which 
it was built. The Place de I’Opera, surrounded by fashionable shops and cafes, 
is the most important square of the Right Bank busmess district. 


gaiden, has a world-famous zo® 
Among the most beautiful snia 
parks are the Parc Monceau and '8 
high and rocky Parc des Buttes-Chau 
mont. Outside the military boulevar 5 , 
but inside the city limits, aie " 
huge parks, the Bois de Boulogne ana 
the Bois de Vincennes. The Bois 
Boulogne, often called simply 
Bois,” has fine bridle paths, ms a 
rants, lakes, and two race f 
It has long been a favorite par 
the wealthy, while the equally en 
tiful Bois de Vincennes is preierr 
by the working people. 

Population, Government, 

The city pioper occupies abou 
square miles and has a population 
2,820,534 (1954 census). With nao 
than 68,000 people to the square roi^ 
Paris is one of the most dense^ P V 
ulated cities in the world. , 

Pans, the city and its suburbs, 
tends over the entire 185 square m 
of the Department of the Seme, 
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administrative division equivalent to a state or prov- 
ince. This big urban area houses 5,154,834 people, 
one eighth of the entire population of France. (<See 
also France.) 

Paris is governed by an elected municipal council. 
The city is divided into 20 arondissements, or wards. 
Each of these has its owm mairie, or town hall. Its 
mayor is appointed by the prefect, or governor, of 
the Department of the Seine. The arondissements all 
have names, but thej" are generally known by their 
numbers, which seive also as postal district numbers. 

The climate of Palis is moderate and variable, as 
the city lies on the border between the seacoast re- 
gion with its mild marine climate and the interior with 
its harsher continental climate. The light rains (about 
21 inches a year) fall mostlj’’ as drizzle. The aver- 
age midwinter temperature is about 36° F., and the 
midsummer temperature 66°. 

Commerce, Transportation, and Communication 

Paris is the commeicial center of France and the 
hub of its transportation system. Here are the Bourse, 
or stock exchange, and the main offices of most of 
the leading business firms. Only light manufactuiing 
is cairied on in the outlying parts of the city. Heavy 
industry and automobile manufacturing are located 
in nearby towns. The most famous products of Pans 
are known as the articles de Paris. These are luxury 
goods such as perfumes, jewelry, cosmetics, and fine 
leather woik. Paris has set standards in women’s 
fashions since the Middle Ages. The famous cou- 


THERE MAY BE A BARGAIN HERE 



In the bookstalls along the Seine a stroller with plenty of time 
can still find a rare old book or a fine print for very little money. 
The green-painted stalls and their scholarly proprietors are 
among the most characteristic features of Paris. 

turiers, or custom dressmakeis, have their shops 
in the Champs-]£lysees district and in the aiea close 
to the Place Venddme. 



PARIS 


THE HEART OF PARIS, CAPITAL CITY OF FRANCE 




and Its 

Points of Interest 




' Ponth^on 


P-\\Gare 
\de lyon 


This map shows many of the world-famous boulevards, streets, squares, and buildings of Paris. At the lower left are th® 
arms of the city. The ship may represent the boat-shaped fie de la Citd or it may simply be a medieval merchant galley. The sot 
are surmounted by a Latin motto often translated, “Though buffeted by waves, she never sinks." 


The transportation facilities of Paris are among 
the best in Europe. Eleven stations handle rail traf- 
fic to and from all parts of the Continent. The rail- 
roads are government-owned. Airlines connect Paris 
with most of the important cities of the world. 
Overseas traffic centers in Le Bourget airport, in 
a suburb northeast of the city. It is supplemented 
by Orly field, southeast of Paris. Orly was built 
during the second World War by American forces. 

THE PLAN OF PARIS 



* — ^ y... H ^ 

The all-over plan of thexK& P«is shijows clearly in this small 

and simplified map. Notice the center of the city is crossed 
hy two main routes and encM^l^d by concentric rings of boule- 
vards. The two big parkV within the city limits. 


Air passengers are driven by bus from the fields ^ 
the Invalides air terminal near the heart of the city. 

Though far from the sea, Paris is an importan 
port city. The Seine is navigable for barges an 
small ships above and below the city. A canal sys eni 
stretching over most of France connects Pans I'l J 
the Mediterranean and with the larger inlan 
cities. The port of Paris handles a greater tonnage o 
freight than any other French port. 

Within the city transportation is provided 
and an excellent subway system. The subway (w ic 
Parisians call the “mdtro”) was first opened in 1 ■ 

It played an important part in the second World ^ ’ 
when it was used by resistance forces. 

Paris is the communications center of France, 
newspaper offices cluster near the Bouise. 
the Paris dailies, such as Le Matin and Le Figaro, 
famous throughout the world. The offices of m 
book publishers are located on the Boulevai 
Germain. The sj^stem of the Post, Telegraph, J 
Telephone (called the “P.T.T.”), which is run y 
government bureau, fans out from Paris. A 
system enables Parisians to send brief letteis to 
part of Paris and have them delivered within ^“OU 
hour. A letter is written on a small blue for 
•petit bleu), sealed, and sent through a networ 
pneumatic tubes connecting all post offices. 

Perspectives of Paris 

Paris, like Washington, D. C., is a city of m 
nificent distances.” Some of the most impres 


f - 
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\’ie-n's are to be seen in the two-mile stretch of park 
' and avenue joining the LomTe and the Place de 
I’Etoile. Standing in the Place de la Concorde near 
the center of this area, one looks eastward across 
, the Tuileries Gardens to the Renaissance-style 
' LouAwe and westward up the tree-lined Champs- 
Elys&s to the huge bulk of the Arc de Triomphe. 

Still other beautiful A-iews are provided b 3 ’^ the 
park called the Champ-de-AIars (“field of Alars”). 
Here the old ]£cole Alilitaire (militarA' college) faces 
the beautiful and modern Palace of Chaillot across 
the river. On the Champ-de-^Mars stands the famous 
Eiffel Tow er, built for the Paris Exposition of 1889. 

A Tour of Paris 

Paris grew from the lie de la Cit6, and the ^dsitor 
usuallj' starts his tour of the city from here. Here 
is Notie Dame of Paris, the most important cathedral 
in Prance and one of the most beautiful. It was built 
betw een 1163 and 1330 (for pictures, see Aichitecture). 
Some of the most beautiful stained glass in the world 
is that of the Sainte Chapelle on the Cit4. This 
tin}’ church is completely sui rounded by the law 
couits, or Palais de Justice. Connected to the Cite 
hy a foot bridge is tlie He St. Louis. Tlie fine old 
houses on its naiiow stieets piobably give the best 
picture of what Paris was hke in the ITth century. 

The Right Bank district between the lie St. Louis 
and the Place de la Republique is called the Marais, 
or “marsh,” because it used to flood frequently be- 
fore the quays were built. Once an aristocratic neigh- 
borhood, it is now a district of working people. On 
the western edge of the IMarais is the Hotel de Ville, 
or old city hall of Paris. Nearby stand the vast 
sheds of the produce markets, called the Halles. Here 
farmers bring their fresh fruits and vegetables in 
the early morning hours. 

Along the river on the Right Bank stretches the 
Palace of the Lomue. It is now a mrrseirm, and its 
long galleries are fllled with the greatest art treasures 
of France. Among these are Leonardo da Vinci’s 
famous ‘Mona lisa,’ and the Greek statues known as 
the ‘Venrrs of Alilo’ and the ‘Winged Wretory’. 

N^orthward lies the National Academy of iMrrsic, 
invariably called the “Opera.” Around the Place de 
I’Opera and its connec^g streets are fashionable 
shops and many open-air cafes. At these caffe a 'rds- 
itor may sit for hours, if he chooses, and watch the 
passmg crowd. According to an old sa}’ing, if he 
waits long enough he wdU see ever}’ one in the world. 

Close to the Opera is the Madeleine. This rich and 
fashionable church is built in the form of a Greek 
temple. The pillared front of the National Assembly 
(formerly called the Chamber of Deputies) faces it 
from across the Seine and seems almost a reflection 
of the Madeleine. 

In the Place de la Concorde stood the guillotine on 
which the king and queen of France were executed 
during the French Revolution. Near that spot now 
stands an Eg}'ptian obelisk given to lung Louis 
Philippe in 1831. The Arc de Triomphe faces the 
Concorde down the length of the Champs-Rlysfes. 


SCENES OF PARIS LIFE 



On a Sunday morning Paris children sail their boats in a pool 
overlooked by the Palace of Luxembourg. 



The morning sun strikes flowers laid out in profusion at the 
flower market on the Be de la Cit6. 



Outside the front door of a Paris restaurant a man and woman 
open the oysters and mussels served to patrons inside. 




Under the Arc is the tomb of France’s Unkno™ Sol- 
dier. A flame, never allowed to die, bums above the 
tomb. Traditionally the armies of France and its 
allies have marched under the Arc and up the Champs- 
Elys4es in their victory parades. 

Among the interesting districts of the Right Bank 
are the former suburbs which are now part of Paris. 
Far to the north is IMontmartre. Long outside the city 
limits, Montmartre still retains a village appear- 
ance. It has steep twisting streets and picturesque 
houses. Auteuil and Passy, between the Bois de Bou- 
logne and the Seine, are fine residential districts 
with many beautiful houses and spacious grounds. 

On the Left Bank, residential neighborhoods lie 
round the Champ-de-Mars and the Eiffel Tower. East- 
ward is the Invalides, an institution founded by 
Louis XIV for his disabled veterans. It now houses 
military offices and an army museum. Napoleon’s 
tomb lies under the great dome of the building 
called the Dome des Invalides. East of the Invalides 
is the St. Germain district, crowded round the 
church of St. Germain des Prds, the oldest church in 
Paris. Since the second World War this picturesque 
district has been the favorite of artists and writei-s. 

The oldest part of the Left Bank is the Latin 
Quarter in which stands the Sorbonne, a part of the 
University of Paris. This district has been called 
the Latin Quarter since the Middle Ages because for 
centuries only Latin was spoken there. Many other 
educational institutions cluster near the Sorbonne. 
Nearby are the Cluny museum, with a rich collection 
of medieval art, and the Pantheon, where many of 
France’s greatest men are buried. 

The Long History of Paris 


chief city of the Parisii, and described its posi- 
tion on the lie de la Cit6. Under Roman protection 
the settlement spread to the Left Bank and up the 
slope of Mount St. Genevieve. The remains of Roman 
baths and a large theater have been excavated on 
the Left Bank. In time the name of the inhabitants 
eclipsed the Roman name of the city and it became 
known as Paris. Lutetia (in French, Lutece) remains 
today only a poetic name for Paris. 

Clovis, the great Christian king of the Franks, es- 
tablished his court at Paris in a.d. 508. With onlj 
brief inten-uptions Paris has remained the capital 
city of France ever since. Through the Middle Ages, 
Paris grew in size and importance. IVhen the power 
of the French kings diminished, as it did from time 
to time, the count of Paris and the wealthy merchants 
took over the defense of the city. During the reign 
of Philip Augustus, 1180-1223, Paris prospered 
greatly. Philip built a wall around the city which 
remained its chief defense for two centuries. During 
his reign the University of Paris was organized and 
most of the cathedral of Notre Dame was completed. 

In succeeding reigns the defenses were pushed out- 
ward as the city expanded. Pious King Louis IX, later 
canonized as Saint Louis, built the little Samte 
Chapelle to house relics of Christ sent to him from 
Constantinople. In the 14tb century, Paris took on 
the character of three cities. The lie de la Lit 
was the religious and governmental center. The Le 
Bank, dominated by the university, was the city o 
learned men; and the Right Bank, the city of mer- 
chants. Many public improvements were made in e 
14th century. The ramparts of Charles V, w'hioh cen- 
turies later became the Grand Boulevards, ffere 


Paris has existed for more than 2,000 years. The erected, and the first sewers were built, 
first record of the city is in Julius Caesar’s his- Henry IV, fii-st of the Bourbon kings of Dance, 
tory of the Gallic wars. He called it Lutetia, the transformed the appearance of Paris during his reign, 

158&-1610. He completed the classical 

thf FmS 'Svol^n' 1 r 78 l 95 ), but 

tlie Italian style. In the distance the facade of the Madeleine can be seen. Napoleon 1 again took up tne w 
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beautifying Fiance’s greatest city. He ordered the 
building of huge wine and produce markets needed 
by the growing city, and made a canal of the Ourcq 
River to aid commerce. He also began work on the 
huge Arc de Triomphe. It was completed in 1836 
under Louis Philippe, who also carried out many- 
other public improvements. The most notable was 
the Thiers wall, which stood until 1919 when it was 
razed to provide ground for the mih'tary boulevards. 

Under Napoleon III, Paris assumed the general ap- 
pearance it has today. Tremendous projects were un- 
dertaken and completed. Most of these were pushed 
through by the bold and vigorous Baron George 
Eugene Haussmann, prefect of the Department of the 
Seine. One of his greatest works was the building of the 
Paris sewers, made famous by Victor Hugo in ‘Les 
Miserables’. He also constructed the Boulevard St. Mi- 
chel and the Boulevard de Sebastopol, as well as many 
other wide streets. In approving such streets. Em- 
peror Napoleon III was not concerned solety in making 
traffic move and in beautitying Paris. He wanted wide 
thoroughfares that could be raked by artillery fire in 
case of riots or revolution. Haussmann improved 
many of the parks of Paris and laid out the Bois de 
Boulogne. He also built manj'^ new bridges and innu- 
merable public buildings such as the Opera. More 
than any one man in the history of Paris, Baron Hauss- 
mann transformed the whole character and appear- 
ance of the city. 

During the Franco-Prussian War Paris was under 
siege for more than four months. The city was shelled 
by the Germans but was not badly damaged. The in- 
habitants, however, nearly starved, for food supplies 
were cut off. In the period of unrest which followed 
the Second Empire, revolutionaries destroyed several 
public buildings. Notre Dame narrowly escaped being 
burned after its archbishop was killed. 

The Third Republic (1875-1940) brought several 
world expositions to Paris, and these resulted in many 
public improvements. The Boulevard St. Germain 
was completed and the church of Sacre Coeur was 
built. Bridges, such as the ornate Alexander III 
Bridge, were built. The Eiffel Tower and the Paris 
subway ^\ere triumphs of French engineering skill. 

Paris today remains essentialty a 19th-century city. 
Most of its famous buildings, monuments, and streets 
date from that period of expansion. Paris was so 
magnificentty laid out that the modem city can grow 
for many j^ears on its 19th-century plan. The build- 
ings of Paris suffered little during the two World 
Wars. When France laced defeat by Germany in the 
second World War, Paris was declared an “open city” 
to spare it from destmction. It fell to the Germans in 
1940 and was occupied until liberated m August 1944. 
During those years Paris was the chief stronghold of 
the French resistance movement. Today one of the 
most familiar sights of Paris are the little plaques set 
up in the streete to commemorate persons w-ho died 
there in the resistance. 

A visitor to Paris should not leave without going 
bej-ond the low-lying hills which encircle it on all 


OLD AND PICTURESQUE MONTMARTRE 




Montmartre, for centuries a village outside the walls of Paris, 
still keeps much of its old charm. This picturesque corner on 
the Place du Tertre is typical of Montmartre. 

sides and visiting some of the interesting suburbs. 
St. Cloud is famous for its beautiful shady park and 
the view it commands of Paris. In St. Denis is the 
venerable abbey which is the burial place of many 
of the kings of France, especially of the Bourbon 
sovereigns, including the unfortunate Louis XVI and 
Marie Antoinette. Vincennes has an ancient castle 
that w'as long used as a state prison. Vei-sailles is 
close to Paris, though not a suburb. Here is the 
famous Palace of Versailles with its lovely gardens 
and fountains. It is probably the most magnificent 
royal residence ever erected. 

Parker, Sir Gilbert (1862-1932). The lively, ro- 
mantic stories of Gilbert Parker were among the first 
to deal with the life of frontier Canada. The novelist 
was bom at Camden East, Ontario, Canada, and 
was educated at Trinity College, Toronto. In 1885 
he went to Australia and became associate editor of 
a newspaper in Sydney. He later traveled among the 
Pacific islands and in Europe, Asia, and Egypt. 

In 1889 he settled in London and turned to writing 
stories of Canada. After manj"^ discouraging failures 
he produced the vivid stories w-hich he published as 
‘Pierre and His People’ in 1892. The book w'as an 
immediate success. Parker’s best novels, such as 
‘The Right of Was"^’, ‘The Seats of the IMighty’, and 
‘The Trail of the Sivord’, deal with pioneer life in his 
native land. In other of his novels the scene is laid 
in Egj-pt, the South Sea islands, or other romantic 
lands. His stories never penetrate deeply into human 
character or the problems of life, but the characters 
are interesting and the plots are skillfully handled. 

Parker took a very active interest in politics. He 
was elected to the British House of Commons in 1900 
and served there for many years. In addition he 
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was a member of a number of important committees. 
During the first World War, he had charge of the 
British pubhcity work in America. In this capacity 
he wrote many magazine articles, some of which may 
prove of permanent literary value. He was knighted 
in 1902. In 1915 he was made a baronet for his war 
work. 

Sir Gilbert Parker’s chief works are; 'Pierre and His 
People' (1892): ‘Mrs. Falchion’ (1893); ‘The Trail of the 
Sword’ (1894); ‘ When Valmond Came to Pontiac ’ (1895); 
‘An Adventurer of the North’ (1895); ‘The Seats of the 
Mighty’ (1896); ‘The Pomp of the Lavillettes’ (1897); 
‘The Battle of the Strong’ (1898): ‘The Lane that Had No 
Turning’ (1900); ‘The Right of Way' (1901); ‘Donovan 
Pasha’ (1902); ‘History of Old Quebec’ (1903); ‘A Ladder 
of Swords’ (1904) ; ‘The Weavers’ (1907); ‘ Northern Lights ’ 
(1909) ; ‘ Cumner’s Son ’ (1910) ; ‘ The Land, the People, and 
the State’ (1910); ‘The Judgment House’ (1913); ‘You 
Never Know Your Luck ’ (1915) ; ‘The World in the Crucible ’ 
(1915): ‘The Money Master’ (1915); ‘The World for Sale’ 
(1916) ; ‘ Wild Youth, and Another ’ (1919). 

Parkman, Fbancis (1823-1893). While he was 
still a sophomore at Harvard University, Francis 
Parkman, the most brilliant of American historians, 
resolved to write the story of the 
struggle between the French and 
English for the possession of the 
North American continent — or as 
he says — “the history of the 
American forest.” He made his 
next few years a preparation for 
the hardships which he knew that 
he must undergo in collecting 
material among the Indians of the 
Northwest. Never robust, his 
health broke down one summer 
under the Spartan exercises which 
he practiced, and he went to 
Europe for a year of rest and 
travel. Notwithstanding this, he 
was graduated with his class in 
1844, taking high rank. 

Already his vacations had been 
spent in exploring the woods 
within easy reach. In 1846 hestarted out with a friend 
for a trip over the then new Oregon trail. From St. 
Lonis they traveled up the Missouri River to the site 
of Kansas City. There amid a rough crowd of all 
sorts and ranks of people they bought their horses, 
gathered their outfit, and hired their guides. After 
enduring many hardships they finally reached the 
valley of the Platte River. 

They pressed on across the lonely country which 
stretched “for league after league as level as a lake," 
with “skulls and whitening bones of buffaloes scat- 
tered everywhere.” They visited many Indians in 
their camps and were entertained by them according 
to their customs. In return, the two white men gave 
a feast at which the Indian delicacy, dog-meat, fur- 
nished the chief dish, and the very sweet tea was 
colored with soot, to make it seem stronger. Park- 
man had ample opportunity to study the Indians as 
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they really were, and not as they had been sentimen- 
talized by Cooper and other writers. 

Parkman’s trip was of inestimable value to him in 
carrying out his life’s plan, but it undermined his 
delicate health. A diet exclusively of meat, exposure 
to storms, fatigue, and a lack of any care during a 
severe illness, made him an invalid for the rest of his 
life. The chief trouble was with his eyes. He could 
not bear light and was forced to spend most of his time 
in a darkened room. There were periods, too, when 
any thinking or writing made him feel as though there 
were an iron band around his head. 

In spite of these difficulties, however, he published 
‘The Oregon Trail’ on his return, and several years 
later appeared ‘ The Conspiracy of Pontiac’. Parts of 
these books he wrote with his own hand, guiding his 
pen in a darkened room by means of wires strung at 
intervals across a writing board. His wife and her 
sister as well as members of his own family helped him 
by reading aloud, gathering material, and taking his 
dictation. Sometimes he could write only six lines a 
day, and it took him two and one-half years to com- 

^ plete one of his books. 

In 1858 Parkman’s health was 
so bad that he had to give up 
work altogether. He went to Pans 
to consult the best physician of 
that time, but found no rehef. 
No matter how much he suffered 
he always turned a cheerful face to 

the world. Few people knew what 

it cost him to give up writing and 
turn to raising roses. 

After seven years he had re- 
covered his health sufficiently to 
continue his work, and in 1865 be 
began the publication of Ins long 
series of books dealing with the 
history of Pkance in the New 

World. His books were recognized 

as of the highest order, and Par '• 
man had the satisfaction of know 
ing that his work was appreciated at its full value. 

His place as an historian is high, for he had a com- 
bination of unusual gifts. He had the tenacity an 
patience of a great scholar in collecting material fro® 
all possible sources. Not only did he gain a firm basm 
of fact, but he knew how to treat those facts wi 
great literary skill. He made the lonely 
trader, soldier, priest, and voyageur live agam 
life of adventure amid the wilds of a new wor i 
whose forests, streams, prairies, and mountains are 
so vividly described that they too like 
statesmen, and explorers became part of the histo 
drama. ‘ The Oregon Trail’ should be read 
body who is interested in the development and ear y 
history of the great West. 

Among the best of Parkman’s books are ‘The 
Trail ’ (1849) ; ‘ The Conspiracy of Pontiac ’ (1851) : ^ 
calm and Wolfe’ (1884) ; ‘A Half-Century of Conflict 
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Modern CENTERS of COMMUNITY LIVING 



Neighborhood play lots provide children in congested districts 
with a safe place to play. A trash-littered lot behind a billboard, 
used for parking automobiles (left), has been cleaned up, fenced 


TDarks and Playgrounds. Countless people of all 
ages find enjoj’ment and recreation in public- 
otnied parks and playgrounds. IMunicipal parks bring 
country living to the city. Here are flowei'S, trees and 
shrubs, streams and lakes, and best of all, open space. 
Neighborhood playgrounds enable children who live 
in congested districts to pla}" in safety. 

The modern park is a center of neighborhood lei- 
sure-time living. Its sendees to the public have 
broadened to include active sports for young and old. 
In well-equipped field houses people maj' learn arts 
and crafts, hold club meetings, and enter into the 
civic and social affairs of the community. 

Early Parks and Playgrounds 
The origin of parks can be traced to the ancient 
hunting preserves of the Egyptians and Romans. 
Early European parks were formed around the castles 
and dwelhng places of the royal families and the nobil- 
ity. James Boswell’s ‘London Journal’ spoke of St. 
James’ Park in London where the footguards paraded 
and the ladies of the court strolled in the mall. The 
Luxembourg Gardens and the Tuileries Gardens of 
Paris, once roj^al parks, now belong to the people. In 
the Vienna Woods, on the outskirts of the Austrian 
capital, where the Hapsburg rulers hunted void game, 
city dwellers today bicycle and picnic. 

Boston Common, established in 1634, was the first 
city park in the United States. The New England 
commons were originally used to pasture the stock, 
to market foods, and to drill the militia. In 1853 
Frederick Law Olmsted helped to acquire and design 
one of the first modern parks. Central Park in New 
York City. Essex County, New Jersey, established 
one of the earliest county park sj’^stems in 1895. 

Playgrounds, like parks, grew out of the indus- 
trialization of cities. They were established to reduce 
accidents to children, to help fight off sickness caused 
by slums and crowded Imng conditions, and to keep 
young people out of trouble. 



in^ and equipped with a “jungle gym,” slides, bars, and swings 
(right). Here children can take part in healthful activity with 
no danger from street traffic and filthy alleys. 


Joseph Lee of Boston and Jacob Riis of New York 
were pioneers in the playgi-ound movement. The first 
legislative action to establish playgrounds was taken 
by Broo klin e, Mass., in 1872. Boston opened a sand 
garden for children in 1885 and its Charlesbank Out- 
door Gymnasium for men and boy's four yeais later. 
Jane Addams’ famous settlement, Hull House, in 
Chicago, started a model playground in 1892. Los 
Angeles appointed the first Board of Playground 
Commissioners in 1904. The national playground 
movement received its greatest help when the Play'- 
ground Association of America (now the National 
Recreation Association) was organized in 1906. 

Legally, a park is a plot of land permanently dedi- 
cated for ornamental and recreational purposes. It 
cannot be disposed of or used for any other pm-pose 
except through court or legislative action. 

Municipal and county parks and playgroimds of the 
United States are financed through tax levies, appro- 
priations, bond issues, and other public funds (90 per 
cent). Additional funds for operating the facilities are 
made available through fees for such activities as golf- 
ing, boating, horseback riding, picnicking, and danc- 
ing (6 per cent). A limited amount of money is sup- 
plied through private sources (4 per cent). 

Parks and play'grounds are administered by boards 
and commissions whose members are either elected or 
appointed by the mayor to serv'e without pay'. Trained 
workers are employed to perform the actual work of 
developing and operating the facilities. State parks 
are managed and maintained by park departments in 
the state government. The national parks and monu- 
ments are operated by' the National Park Service in 
the United States Department of the Interior (see 
National Parks and National Monuments). 

Different Kinds of Parks 

jMany' different kinds of parks sen'e a variety of 
needs. The neighborhood park is a landscaped area of 
rather formal design. Its purpose is to make the neigh- 
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SAND-LOT BASEBALL 



Park playground directors teach a group among the most popular park facilities 
of boys the proper way to bat and catch Adults and children use them, ana games 
a ball. Baseball and softball lots are are held between neighborhood teams 


borhood attractive and to provide 
oppoitunity for quiet and informal 
lecreation. Usually it is a few acres 
in size, but it may be as small as 
a corner lot. In some communities 
these small plots are known as “baby 
parks” because mothers wheel their 
infants and little children theie for 
their daily outing. 

The recreation park is much lai ger 
in aiea. It has woodlands, lawns, 
hills, meadows, lakes, and sti earns. 

Theie are gardens, arboretums, and 
conseivatories, bird sanctuaiies and 
zoos. Facilities aie provided for 
picnicking, hiking, hoiseback riding, 
boating, swimming, and outdoor 
active sports of all kinds. In such 
parks aie usually located the city’s 
ait institute, natural history and 
science museums, its aquarium, planetaiium, band 
shell for outdoor conceits, and outdoor theater. 

Forest pieserves or reservations are on the out- 
skirts of cities. They aie often a pait of county, 
regional, or metropolitan paik systems. Their pri- 
mary purpose is to keep the woodlands and water 
aieas in their primitive condition and to save them 
fiom destruction by glowing industiy and ever-ex- 
panding housing developments. They have no uni- 
formity of design or limit in size. 

The parkway, or scenic boulevard, is a long, naiiow 
strip of land, planted with ornamental trees and 
shrubs, paialleling a road restricted to pleasure traffic. 
Roadside parks are found along major highways. 
Picnic tables, fireplaces, sanitary and 
dunking facilities are provided for 
the convenience of the traveler. 

The new and rapidly developing 
school park is a means of locating 
school and paik facilities together 
in Older to serve both school and 
public lecreation needs. 

Amusement parks feature a vaiiety 
of commercial attractions such as 
miniature tiains, roller coasters, and 
shooting galleries. They aie oper- 
ated for profit, usually by corpora- 
tions or private business investors, 
but sometimes as a concession 
granted by tbe park department. 

State parks number more than 
3,500, with a combined total of more 
than 8 million acres. Three fourths of 
the population of the United States 
live w'ithin easy reach of these beau- 
tiful areas. It is possible on a trans- 
continental motor trip to find a state 
paik for each night’s lest and recrea- 
tion. In the modem state park one 
may camp, swim, fish, and picnic. 

Winter spoits aie popular in the 


noithein paiks. The largest and most impressive of 
all ai e the national parks and monuments, the na- 
tional forests and the wilderness aieas, w’hich total 
many millions of acies (see National Parks and Nation- 
al Monuments). ' 

Moie than 1,300 municipalities own almost 650,000 
acres of paik property. Two thirds aie within cit) 
limits, and one third in county and regional paAs 
Theie aie moie than 15,000 pla}'grounds, with an an- 
nual attendance exceeding 370 million. Eveiy 
municipalities spend about 375 million dollars on paiKS 
exclusive of capital construction and impiovements 
They spend some 50 to 75 million dollars annual y 
for land, buildings, and impiovements. 


NATURE STUDY IN THE FOREST 



II I HI I Mill ii ii im li I . I III liiiH Jj—Hi — I— 

Day camps in the Chicago forest pre- group is collecting specimens. The 
serves give underprivileged city children County Forest Preserve Uistrici 
camping experience. This nature-study nature-study leaders in its camps- 
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The influence of parks and playgrounds in modern, 
congested urban living can best be understood bj' ex- 
amining the system of the nation’s second largest city. 

Chicago’s Park System 

The extent and varied activities of parks can be 
seen in Chicago whose firpt park dates back to the 
middle of the 19th centur 3 ^ At one time there were 22 
separate park districts in the city. These have been 
combined into a single department — the Chicago Park 
District. Functioning as a separate municipality, the 
Chicago Park District levies its own taxes, maintains 
its own 200 miles of roads, and emplo.vs its own police 
force. It operates 166 parks, 126 plaj'grounds, 100 
field houses, 102 gymnasiums, 45 swimming pools, 13 
beaches, 560 tennis courts, 20 da}' camps, 98 skating 
rinks, and 528 clubrooms. To these resources of the 
Park District are added 87 playgrounds provided bj' 
the Board of Education and 60 plaj'grounds operated 
bj' the Bureau of Parks and Plaj'grounds in the De- 
partment of Public Works. The forest preserves on 
the outskirts of the city are operated by the Cook 
County Forest Preserve District. 

In recent years increasing emphasis has been placed 
on spoj'ts and the moie active forms of recreation. 
Attendance at organized activities in the Chicago Park 
District exceeds 30 million annuallj'. Some 12 million 
people play golf in Chicago’s public parks eveiy j'ear, 
and 27 million swim in the park pools. Millions of 
people also use the archeiy ranges, baseball fields, 
day camps, dance pavilions, horse.shoe courts, skating 
rinks and toboggan slides. All these services are 
provided at a public cost of about 20 million dollars 
a J'ear, not including funds approved by the public 
for acquiring and improving land and buildings. 

Playgrounds and Play Fields 

Chicago’s plaj'grounds are located in parks, on 
school properties, in housing developments, and some- 
times on privatelj' owned parcels of land. There are 
three basic types of plaj'grounds — the plaj' lot, the 
neighborhood playground, and the play field. 

The plaj' lot serves children of preschool age and 
is usuallj' located in a denselj' populated neighbor- 
hood. Sometimes it is part 'of a larger playground 
or park. The plaj' lot is fenced for safety. It con- 
tains swings, slides, “jungle gj'ms.” and other play 
apparatus, and sandboxes and wading pools. 

The neighborhood plaj'ground is the major outdoor 
recreation area for children of elementarj' school 
age. It pro\'ides play apparatus and space for chil- 
dren’s games. In a well-equipped field house are 
facilities for woodworking and other arts and crafts, 
informal music, dramatics, club meetings, square 
dancing, and other community social affairs. 

This area is at least three acres in extent and 
serves families Imng within a half mile of the play- 
ground. Daj' camps, where children can have camp 
experience and still return to their homes each night, 
are recent additions to many plaj'grounds. 

The plaj' field serves a population of from 1-5,000 
to 20,000 people. It too maj' be a part of a larger 
park, and it maj' also provide plaj'ground space. It 


PARKS OFFER VACATION-TIME ACTIVITIES 



In addition to Chicago’s miles of beaches along Lake Michigan, 
the city has many wading and swimming pools in the west-side 
parks. Free instruction in swimming is available. 



Archery is a popular sport. These boys are attending a day 
camp. Such camps provide children with healthful vacation- 
time activity and provide training in good sportsmanship. 



Smid modeling develops a child’s imagination and artistic abil- 
ities. Such park activities, under trained leadership, keep 
children happily occupied and help to develop character. 
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ARTS AND CRAFTS FOR LEISURE TIME 



The girls in the picture at the left are making pilgrim and 
turkey posters for a Thanksgiving Day program. Two girls 
in the background are making papier mache masks. Holiday 

includes facilities for spoits such as baseball, softball, 
tennis, swimming, and track. Bleacheis are provided 
for spectatois, and there is a field house for indoor 
recieation. The larger play fields, mote than ten 
acies in size, aie lighted for night use. 

The Profession of Recreational Director 
Parks requite the set vices of gardeners and land- 
scape architects, and of people to mow the lawns, 
trim the shrubs, and paint and repair the equipment. 
Alore impoitant, they need trained personnel to direct 
the many recreational activities. The new emphasis 
on worth-while leisure-time activity has resulted in a 
rapidly growing profession— that of park, playground, 
and recreational director. These leaders know how 
to arouse interest, how to teach skills, and how to 
organize group participation. They direct not only 
spoits and athletic events but musical and dramatic 


programs and dramatic productions are given m_ the parks by 
neighborhood children. Woodworking for boys (right) is taugJii 
in well-equipped shops in the playground field houses. 

productions, pageants, square dances, and a great 
variety of handicrafts. 

Today parks and pla3^grounds are to recieation and 
leisure time what the schools are to education and 
the church and sjmagogue aie to religion. In the 
planning of the modern city or town, the location of 
parks and pla3^grounds is considered as important as 
the location of industrial plants, residences, pubho 
utilities, shops, and traffic arteries. 

“Keep off the grass” signs have disappeared. Parts 
are in use throughout the year. Most playgrounds are 
open after school hours and in the evenings. Adu 
civic and social activities are carried on in the nol 
houses. In short, the modern parks and playgrounds, 
once designed primarily to keep children off the stiM 
and to provide a quiet place of rest for working people, 
have become the center of neighborhood life. 


CLASSICAL MUSIC OUT OF DOORS 












Verdi’s ‘Requiem’, performed in the.Cbkago Gr^t Park band without charge during the summer months. Other 1“^® '“w 
shell, IS typical of the excellent music Offered Chicago citizens have similar outdoor concerts and operas in their public par»» 
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PARLIAMENT 



The British Parliament meets in the New Palace of Westminster on the left bank of the Thames in London. The 
huge Gothic building spreads over eight acres. It contains more than 1,100 rooms and two miles of passages. From 
one comer rises the clock tower of Big Ben. The tall tower is Victoria Tower. At the left is Westminster Abbey. 


The MOTHER of 

Parliament. The Parliament that has been mak- 

ing England's laws for more than 650 years is well 
called the Mother of Parliaments. Its two-house legis- 
lature has been the pattern for the lawmaking bodies 
of many other nations. The Canadian Parliament, 
for example, has a Senate and a House of Commons. 
The United States Congress consists of a Senate and 
a House of Representatives. 

The British Parliament clings to many ancient tra- 
ditions, like the woolsack on which the Lord Chan- 
cellor sits in the House of Lords. The king or queen 
may not enter the House of Commons. It is a terrible 
offense in the House to lock a door anywhere, to touch 
the mace on the clerk’s table, or to cross the line 
between “government” and “opposition,” When a 
vote is to be taken, the doorkeeper rings a bell four 
times. Then, to the shout of “Division!” the ayes walk 
out to the west lobby, the noes to the east lobby. 

The House of Lords 

The House of Lords has about 850 members. Of 
these about nine tenths are members because they 
hold hereditary titles. These titles, in order of their 
importance, are: duke (the highest), marquis, earl, 
viscount, and baron. Some of the peers are inheritors 
of old titles and landed estates. Others may be newly 
titled businessmen, lawyers, military ofBcials, news- 
paper publishers, or labor leaders. 

The remaining members hold their seats by right of 
office. They include the archbishops of Canterbury 
and York, 24 bishops, and 9 lords of appeal (commonly 
called law lords) who are appointed for life. The law 
lords handle legal matters that come to the House 
of Lords as a supreme court of appeal. 

The House of Commons 

The House of Commons has more than 600 mem- 
bers, all of them elected. They represent constituen- 


PARLIAMENTS 

cies (districts) throughout Great Britain and Northern 
Ireland, the country being divided so that each dis- 
trict has about the same population. A member may 
be elected from a district in which he does not live. 
In the United States a congressional candidate must 
be a resident of the district or state where he is run- 
ning for ofBce. 

A law passed in 1911 provided that there must be a 
general election every five years for all members of 
the House of Commons. Before 1911 the length of 
time between general elections could be seven years. 
During a crisis, especially during wartime, a general 
election maj”^ be postponed. This happened during the 
second World War when the Parliament elected in 
1935 carried on until the war ended ten years later. 
If a member dies or resigns his seat, a by-election is 
held in his district to select a successor. Since 1919 
women as well as men have been members of the 
House of Commons. 

Follonnng the general election the ruler (now Queen 
Elizabeth II) appoints as prime minister the leader 
of the party that has the most members in the new 
House of Commons. He will hold office so long as he 
is supported by a majority (over half) of the members 
of the House. Sometimes the largest party has not a 
majority of the members. It will then have to depend 
on a coalition, that is, have the support of another 
party. If there is a national crisis a coalition may 
be formed to give stronger support to public policy. 
Winston Churchill, for example, was head of a coali- 
tion government during the second World War. 

After his appointment the prime minister chooses 
the “government,” that is, the members of his Cabinet 
and other prominent officials. The Cabinet members 
head such departments as the Foreign Office, the Home 
Office, the Admiralty (navy), the Exchequer (treas- 
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THE CHAMBER OF THE HOUSE OF COMMONS 



This view, taken from the Strangers’ Gallery, shows the 
historic chamber after its restoration in 19S0. (The old 
chamber was burned out by incendiary bombs in 1941.) 
Leaders of the “government” occupy the bench at the Speak- 


er’s right; that on the left is for ieadmg members 
sition. At the table sit the clerk and_ two 
On the table, when the House is in session, rests 
ornate silver-gilt mace — the Commons’ symbol of autnor j 


ury), the Army, the Labour Office, and so forth (see 
Cabinet). All the members of the Cabinet must also 
be members of either the House of Commons or the 
House of Lords. The prime minister must be an 
elected member of the House of Commons. 

Parliament must meet every j’ear, particularly to 
provide the grants of money for cairying on the gov- 
ernment. AATien a session opens, the king or queen 
attends in state to open Parliament formally. This 
state function is held in the House of Lords with the 
members of the House of Commons present. The 
ruler reads a speech that has been prepared by the 
heads of the party in power indicating some of the 
things the government plans to do. 

A general election has to be held at least every 
five years. It may, however, be held at any time, if 
the party in power is voted down in the House of Com- 
mons (has a majority against it) on a major bill that 
is backed by the government. This is called a vote of 
“no confidence.” If the government is voted down, a 
general election is held immediately in order to seek 
the judgment of the country as to which party shall 
control the new Parliament. The House of Commons 
may also be dissolved at the prime minister’s request 
if he wishes to obtain the country’s opinion on some 
important issue. For example, when the Parliament 
Act of 1911 was being considered, it was preceded by 
two general elections in 1910. 

The business of each of the two houses of Parliament 
is carried on under regulations which we know as par- 


liamentarj’ law. These rules of order grew up throug 
the centuries and aie the chief basis on which p 
ent-day “rules of older” of numerous other sociei 
are formed (see Parliamentary Law). A bill 
proposed either by the paity in power or by any me 
ber on his own initiative, although the great 
of bills are presented by the governing party. 
a few exceptions, a bill may originate in either om 
For a bill to become a law of the land, it mus p 
in both houses and be approved by the Crown I 
king or queen). The luler has the power to veto a 
that has passed both houses, but this 
been used since the leign of Queen Anne (I't* 

The roj'al veto has, in practice, disappeared. 

The Growth of Democracy 
The long history, nearly seven centuries, of 
ment has bi ought about manj’ changes in the 
and power of the Lords and the Commons. In e 
centuries the House of Loids was much more P° 
ful than it is today and was often called the P 
House. It grew out of the king’s Great Lou 
composed largely of feudal baions. lOfiippn- 

The House of Commons took form in the lo 
tury when the lesser knights and lepiesenta j 
the towns were called to meetings with the 
Council. By 1295, when the warlike 
moned what has always been known as the 
liament, the Commons had become impoitant. 
the first, the Commons was a money-granting gr 
(The kings always needed money, especially foi ca 
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ing on the wars that were so frequent in those days.) 
By the end of the loth century the Commons had won 
the right to start all money bills, because the common 
people were by then the chief source of revenue for 
royal needs. By the middle of the 17th century the 
Lords no longer had the right even to modify money 
bills. The House of Lords, however, long kept the 
power to delay money bills and to vote down other 
measures that had been passed by the Commons. 

Limiting the power of the House of Lords seemed 
more and more necessary as democratic ideas grew in 
recent centuries. The people felt that a nonelected 
Upper House should not hinder seriously the wishes of 
the House of Commons, elected as it was by the 
people. The Parliament Act of 1911 finally limited the 
power of the Lords by allowing it to dela}’' a money 
bill only a month. This Act also provided that any 
other bill of the House of Commons that was rejected 
by the House of Lords became law if again passed by 
the Commons in three sessions, if two years had gone 
by between the first and the final passage of the bill. 
In 1949 this time was shortened to one year. 

In early days the members of the House of Com- 
mons were selected by the shires (counties) and the 
boroughs (towns). There were two “knights of the 
shire" for each county, and two members for each 
town that had the right of sending members to Parlia- 
nient. This arrangement seems to have arisen from 
the greater safety of two traveling together to London 
and from the need for having two members to see that 
neither went too far in accepting taxes for the town 
or county represented. The two-member S5"stem be- 
came out of date in the 19th century when great in- 


dustrial cities such as Manchester and Birmingham 
had no representatives at all except through the county 
members where the town was located. Single-member 
districts have now largely replaced the older two- 
member representation, and the populations of the 
single-member divisions are now about equal. 

British and American Governments Compared 

Although the governments of Great Britain and the 
United States are both democratic, there are impor- 
tant differences. The British have no single written 
document such as the American Constitution. It is 
sometimes said that the British constitution is “un- 
written,” being made up of the many laws that Parlia- 
ment has enacted over the centuries. A law passed by 
the British Parliament becomes constitutional by its 
very passage, whereas in the United States the Su- 
preme Court may declare a law passed by Congress to 
be unconstitutional. 

As we have already found, the British ruler no long- 
er uses the power of the veto, but it is still used by the 
American president. The Senate of the United States 
is much more powerful than the Canadian Senate or 
the House of Lords. The Senate, of course, never con- 
sisted of a nobility, but was intended to give the 
states, especially the smaller ones, some check on the 
popularly elected House of Representatives. Like the 
House of Lords, the Senate cannot originate money 
bills, but it can amend and modify them. 

The government of Great Britain is very democratic 
because the king or queen never interferes and the 
House of Lords has been deprived of much of its for- 
mer power. As a result, the popularly elected House of 
Commons is, in fact, the ruler of Great Britain. 


MEETING Will Please COME to ORDER” 


parliamentary law. Meetings of societies, 
^ clubs, or even legislatures would be chaos if they 
were not conducted by rules. These rules are known 
as 'parliamentary law. The name comes from the British 
Parliament, wliich originated the fundamental rules 
that still are used, with modifications. 

When a group of people wish to organize a club, 
they first elect a temporaiy chairman and a secretary. 
Then a special committee is appointed by the chair- 
man or by the assembly to draft a constitution, the 
framework of the organization, and bj^-laws, contain- 
ing detailed rules for conducting business. These rules 
may be expanded when necessary. Some clubs work out 
the by-laws at meetings of the entire membership 
instead of in committee meeting. 


The Constitution and Its Acceptance 
The articles of the constitution usually set forth 
the club’s name and object; qualifications for mem- 
bership; method and time of electing officers; duties 
of officers; when meetings are to be held; amount of 
dues; how many constitute a quorum; how the con- 
stitution can be amended; and how many votes are 
required. By-latvs may list duties of members, stand- 
ing^ committees, and routine of business, which may 
be in the following order: roll call, reading of minutes 


of previous meeting, reports of standing and special 
committees, unfinished and new business, regular 
work of the club, and finally, motion to adjourn. 
As the secretary reads, section by section, the pre- 
liminary draft of the constitution and by-laws, or 
writes it on a blackboard, the club votes to accept 
or to amend it. 

Duties of Officers and Members 

Election of permanent officers is in order after the 
constitution and by-laws have been accepted. Officers 
are usually president, vice-president, secretary, trea- 
surer, and perhaps sergeanLat-arms. Often the same 
person acts as secretary and treasurer. Many organi- 
zations have an executive committee made up of the 
officers and two or three other members, to decide 
important problems. Candidates for office are nomi- 
nated from the floor, or by a committee. After all the 
candidates have been named, someone moves that 
the nomination be closed. Members then vote for 
the nominees, or perhaps for some unnamed member, 
usually by secret ballot. The candidate who gets the 
majority of votes is elected. 

Standing commiUees, or permanent committees 
whose selection is usually explained in the constitu- 
tion, and special, or temporary committees, appointed 
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by tbe president, club or committee chairman, do 
much of the specialized work of an organization. 

Presiding at Meetings 

If you are elected president, you open each meeting 
by saying, “The club will please come to order,” or 
something to that effect. Then you proceed with the 
routine of business. A member who wishes to present 
plans or suggestions must rise, address the chair, and 
be recognized by you before he can make a proposal — 
called a motion in parliamentary law. You recognize 
Iiim by facing him and saying, “The gentleman (or 
the lady) has the floor,” or by merely calling his 
name. To whom shall you “give the floor” if two or 
three jump to their feet at once? You allow the maker 
of a motion to talk first on his , 
motion, you recognize a person L^.^ntary motions 
who has not yet voiced his views, 
or you favor a member who 
rarely has the floor. Always refer 
to yourself in the third person. 

For instance, instead of saying, 

“I appoint John O’Brien chair- 
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man of the committee,” you 
should say, “The chair appoints 
Jolin, etc.” The president may 
vote always when the vote is by 
ballot ov by yeas or naj^s, or 
otherwise when his vote will 
decide a question. He cannot 
l"ter asks 

side in his pracl^®S®^*° Pre- 
presses his opinions. 

The president stands 
stating questions, when presents,. , 
ing a question for vote, when | 
reading vote returns, and when j 
talking on a point of order. When 
a member has proposed a motion, 
the president states the motion 
and asks for a second. After the 
motion has been seconded, he 
asks, Are there any remarks?” 

If there are none, he asks for the % 
form as this: “It has been moved a 
the club have a picnic at Hallowell’s t, 

All those in favor signify bv sav- 
opposed say W." i 

Then after the vote he announces 
carried (or is lost).” 

Keeping the Minutes 

A secretaiy keeps the minutes or 
meeting, and calls roll. In the mhmte^ 
kind of meeting (reg^ar or special) 
presiding and recording officers, read ' 
business discussed, and time of adjo 
members approve the nlmutes, amen 
necessary. The secretary reads ’all pap ^ 
the meetings when presiding officers art 


always stands when reading to the memU 


:ords, of each 
e records the 
Je and place, 
of minutes, 
ent. The 
ig them if 
;s and calls 
bsent; he 
If the 
V- 


president is absent, the vice-president presides. The 
treasurer takes charge of the club funds. The sergeant- 
at-arms keeps order. 

The members are the true rulers of a club.'WitW 
their consent, no measure can pass. A member vk 
wishes to have the floor always stands and address 
the presiding officer as Mr. or Madam Chairman 
or Mr. or Madam President. Wishmg to make a 
motion, he says, for example, “I move that the club 
have a picnic at Hallowell’s cottage on June 1." 
Another member may say, “I second the motion,'' 
without rising. Voting is possible only if a giiorwnis 
present. A quorum is the minimum number of mem- 
bers required by the constitution to conduct busines, 
in club meeting, or in specified 
committees. 

“Class Distinctions” in Motions 
Motions or proposals submitted 
are classified to avoid confusion 
in case several questions come 
before the house at once. Priv- 
ileged motions claim first atten- 
tion, incidental motions come 
second, subsidiarj' motions third, 
principal motions last. Pmlegej 
7)!oh'ons deal with the rights of 
members. A motion fixing the 
time or place at which to reassem- 
ble takes precedence over everj' 
other possible question. Lesser 
privdleged motions, in order of 
precedence, are those to adjouni; 
to take a recess; to rise to a 
question of privilege (to secure 
the comfort of the club it th^ 
room gets too cold, for instance), 
or to call for the order of the day 
that is, to bring up scheduled 
business wffien time is grovnng 
short. All privileged motions 
except that of questions of privi- 
lege are undehatable, and must 
be put to vote by the president 
before other questions that may be under discussion 
at the time. 

Making “Points of Order” 

Incidental motions, rising out of other motions, 
relate, in the order of their precedence, to points of 
order (a member is privileged to call the attention 
of the president to errors in parliamentary procedure, 
and the president decides whether the point is, or is 
taken) ; to an appeal (a member may app^f* 
to the assembly if he believes the president wrong in 
his decision on a point of order); to objections (n 
member may object to consideration of a trifling 
pnncipal motion); to reading of papers; to dividmg 
or Mthdrawing motions; and to suspending the rules 
(only parliamentary rules and special club rules ma) 
be suspended, never constitution or by-laws). ■An 
appeal is the only debatable incidental motion. 


Privileged Motions 

1. Time and place to reassemble. 

2. To adjourn. 

3. To take recess. 

4. Questions of •privilege. 

5. Call for the order of the day. 

Incidental Motions 

1. Points of order. 

2. Appeal, 

3. The objection (requires t no-thirds 
vote). 

4. To read papers. 

5. To diride a motion. 

6. To n-ithdraw a motion. 

7. To suspend the rules (requires two- 
thirds vote). 

, , Subsidiary Motions 

1. To lay on the table. 

2. To call for _ the previous question 
(requwes two-thirds vote). 

3. To postpone to a definite time. 

4. To refer to a committee. 

5. To postpone indefinitely.^ These three 
- Toamendtheamendment. Emotions are 

7. amend. j of equal rank. 

Mata or Principal Motions 

AU motions bringing up new business. 
triebatable motions are italicized. Ail 
others are undebatable.) 


)te in some such 
d seconded that 
ittage on June 1. 
ig ‘Aye’; those 

“The motion is 
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Subsidiary motions include, in order of precedence: 
to lay on the table (to postpone a discussion until 
later) or to take from the table; to call for the pre- 
vious question (in order to cut short debate and bring 
a question to vote); to postpone to a definite time; 
and to refer to a committee. Three subsidiary motions 
of equal rank are postponing a subject indefinitely, 
amending a motion, and amending an amendment. All 
subsidiary questions, except to lay on the table and 
to call for the previous question, are debatable. 

Motions Out of Order 

Principal motions include chiefly main motions 
which biang up new business. All are debatable. A 
principal motion is out of order when any other ques- 
tion is before the club. A member might make the 
principal motion, “I move the club buy a picture for 
South Hall.” ^^^lile the club discusses this' another 
member might suggest, “I move the club send flowers 
to Miss Seymour.” The second motion would be ruled 
“out of order” by the president because a previous 
principal motion was still before the club. How'ever, 
while the motion to buy the picture is debated, a 
member might say, “I move the matter be referred to a 
committee.” Since the motion to refer to a committee 
is a subsidiary motion, it claims precedence over any 
principal motion, and the club must drop its picture 
debate and accept or reject the committee motion. 

Suppose, however, that before the club can vote on 
the committee motion, another member moves that the 
assembly take a recess. The club must then immedi- 
ately turn from the committee question to the recess 
question. The motion to take a recess is a privileged 
motion and usually claims attention over motions of 
any other class. It must be put to vote immediately. 

Moving and Seconding 

Motions must be seconded, as a rule, before any 
vote is taken. A motion that fails to pass may be 
“reconsidered” later. Only motions changing a regu- 
lation or custom require a two-thirds majority; all 
others call for a mere majority. A motion presented 
to the club by the president becomes a question. After 
it has passed, a question becomes an order if it is a 
command; otherwise it is known as a resolution. 

Voting is carried on by ballot, by a rising vote, by 
a chorus of “ayes” and “noes” (or “yeas” and “nays”), 
or by a raising of hands. 

Authoritative reference works on parliamentary law are 
‘Parliamentary Law' by F. M. Gregg and 'Rules of Order' 
by Brig. Gen. Henry M. Robert. 

Parnell, Charles Ste^vabt (1846-1891). For more 
than ten years cold, handsome Charles Stewart Parnell 
was called the “tmcrowned king of Ireland.” During 
this time he led Irish members of the British House of 
Commons in constant battle for Irish self-government. 
Parnell failed in tlris Home Rule fight, but he helped 
lay the foundation for the present Republic of Ireland 
(see Ireland). 

Parnell had little in common noth his Irish Catholic 
fellow-countrj'men. He was a Protestant of mixed 
Anglo-Irish and American ancestry. Moreover, he was 
a wealthy landowner and had nothing to gain person- 


ally by the reforms he sought. But he hated the Eng- 
lish, and he worked furiously in the Irish cause. 

Parnell was born June 27, 1846, at Avondale in 
County Wicklow, Ireland. He was educated in private 
schools and at Cambridge University. In 1875 he was 
elected to Parliament. He at once threw himself into 
the fight for Home Rule. Irish party leaders had 
failed to win Enghsh support by friendly means. So 
Parnell began a poHcj’' of obstructing and delajdng 
all business of the House, hoping to force the English 
members into favoring Home Rule. He was a shrewd 
parliamentary tactician, and in 1877 he became leader 
of the Irish party. 

Measures to relieve famine-stricken Irish peasants 
failed, and landlords set out to drive tenants from 
their holdings. Under Parnell’s guidance a policy of 
“boycott” was adopted all over Ireland (see Boycott). 
Landlords who had evicted tenants found they could 
not get new tenants. The government passed a Coer- 
cion Bill to force obedience to the law. Parnell 
answered ndth more obstruction. 

Parnell was jailed for his opposition tactics; but 
still further disorders brought compromise. He was 
released. Home Rule was then almost in sight when 
the chief secretary of Ireland and the undersecretary, 
both British, were assassinated in Phoenix Park, 
Dublin. The shocking murders set back the Irish 
cause; and the old quarrels began again. 

In 1887 the London Times printed a series of articles 
accusing Parnell of encouraging Irish violence. It re- 
produced a facsimile letter in which Parnell supposedly 
approved the Phoenix Park murders. Parnell denied 
the charge; finally a forger confessed having written 
the letter and having sold it to the newspaper. This 
vindication increased Parnell’s prestige; and again 
Home Rule seemed to be near realization. 

But in 1890 William O’Shea, one of Parnell’s 
party aides, sued his wife for divorce, naming Parnell. 
The divorce was granted, and Parnell soon married 
Katherine O’Shea. The divorce charges created a 
storm of protest in both England and Ireland, and the 
Irish party dismissed Parnell. He died Oct. 6, 1891, 
leaving Ireland under divided leadership. 

Parrots, Macaws, and Cockatoos. Few birds 
are more brilliantly feathered, more screamingly 
noisy, or cleverer in the use of beak and claw than 
members of this closely related group. Including the 
macaws and cockatoos with the parrots, there are 
about 560 species of these gorgeous birds. They 
inhabit South America, Africa, the East Indies, 
Australia, and New Zealand. 

All the species have a large arched upper beak, 
and all have two toes which point forward and two 
backward. Most parrots have harsh screaming voices. 
Some have the power of mimicking speech and can be 
taught to speak a few words. The gray parrot of 
Africa is most easily trained to talk. Parrots are good 
climbers, strong fliers, but clumsy walkers. They 
usually nest in hollow trees and are said to mate 
for life. They endure cage life well. They are long- 
lived, some living 70 years. 
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About 190 species of parrots inhabit the New World. 
Only one is found in the United States. This is the 
thick-billed parrot which occasionally enters Aiizona 
from Mexico. The Carolina and Louisiana parakeets 
once lived in great numbers in the eastern United 
States from Florida to the Great Lakes, but these 
beautifully plumaged birds were exterminated; by 
milliners for their plumage, by sportsmen, and by 
farmers because the parakeets ate orchard fruit. 

South American forests abound with these bright- 
colored birds. The blunt-tailed parrot, a common par- 
rot of the zoos, is a native of the Orinoco tenitory. 
It has a bright green color with blue on the head 
and markings of red or yellow on throat and vungs. 
The macaws are a long-tailed group of larger parrots, 
numbering about 15 species. They are found in 
Paraguay and Brazil. The macaws are the most gor- 
geously colored members of the parrot group. The red 
and blue is one of the handsomest. 

Cockatoos and Other Varieties 
The cockatoos, found in the Australian regions, are 
similar to the parrots in habit. They thrive in cap- 
tivity and may be taught a few words, but are more 
apt to use their voices in screaming. The plumage of 
the cockatoo is generally white tinged vith red, orange, 
and other colors. Most species have a large crest of 
feathers that can be raised to a height of as much 
as five inches, but which lies smooth when the bird 
is quiet. These birds fly about in flocks of 100 to 
1,000 and are very destructive to grain fields. 

The lory is a species of parrot with an extensible 
tongue for taking flower nectar. In New Zealand lives 
the kea, an olive-green parrot which attacks and kills 
sheep by thrusting its powerful beak into the fat 
which surrounds the kidneys. 

Lovebirds are tiny African parrots, no larger than 
sparrows, but of pretty colors. They get their name 
from the affection they 
show each other. They 
are often kept as cage 
birds. 

Parrots, macaws, cocka- 
toos, and their allies form 
the order Psittaeiformes. 

Scientific name of gray 
parrot, Psittacus erytha- 
cus; Carolina parakeet, 

Conuropais carolinensis 
carolinensis; Louisiana 
parakeet, Conuropais caro- 
iinenais ludovicianua; 
hlunt-tailed parrot, Chry- 
aolia amazonicus; thick- 
billed parrot, Rhyncho- 
paiita pachyrhyncha; blue- 
and-yellow macaw, Ara 
fzrarauna; red-and-blue 
macaw, Ara macao; sul- 
phur-crested cockatoo, 

Caaaiua yalerila; funeral 
cockatoo, CaJyptorhynchus 
funercus; kea, Nestor 
nolabiha; Australian love- 
mrd, also called budge- 
rigar, Mclopsitlacus un- 
dulatua. 


Parsnips. The parsnip {Pastinaca saliva) is a 
hardy biennial plant — that is, it forms its fleshy 
carrot-shaped root the first year but does not produce 
any seed until the second summer. Then the plant 
springs up quickly from the root and sends a branching 
stem up among the leaves, topped wdth many green- 
ish-white little flowers. The root, which is eaten the 
first season, is thick and whitish and has a peculiar 
but agreeable flavor, sweet but slightly acrid. The 
root often grows to a length of 18 inches and a diam- 
eter of 3 or 4 inches at the crown. Besides being 
cultivated as a vegetable the parsnip is highly valued 
as a food for live stock, particularly in Europe. The 
roots usually are left in the ground in the autumn, as 
they are improved by the frost. llTien stored they soon 
shrivel and become tough unless they are kept moist. 

In Europe the plant has been cultivated since Rom- 
an times. A wild form of parsnip without the edible 
root grows as a troublesome weed in waste places of 
Europe, the United States, and Canada. 

Pasadena, Calif. A superb location overlooking 
San Gabriel Valley gave Pasadena its poetic name. 
In the Indian language Pasadena means “crown of 
the valley.” To the north the Sierra Madre rears its 
bare heights; and ten miles to the southwest lies the 
busy city of Los Angeles. The climate is dry and 
warm Average January temperatures are 52° F. and 
July, 73°. About 21 inches of rain fall each year. 
Pasadena has taken full advantage of its site and 
w'eather to become a beautiful residential suburb 
and a tourist center that attracts thousands yearly. 

On New Year’s Day, Pasadena holds a great floral 
festival called the “Tournament of Roses.” The climax 
of the day is a football game played in the Rose Bowl 
between two outstanding college teams (see Football). 
The Rose Bowl is located in Brookside Park at 
Pasadena’s west boundary. North of Pasadena lie 


GATHERING FOR THE ROSE BOWL GAME 



At Pasadena’s famed Rose Bowl, crowds of nearly 100,000 pack the stadium for a Hew Year's Bay 
footbaU game after watching the floral pageant. Spacious parking for automobiles is provided. The 
Rose Bowl is used for other football games and for community events throughout the year. 
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Mount Wilson and its observatory. Six miles to the 
southeast is the old San Gabriel Mission. In San 
Marino, just outside the southern limits, is the Henry 
E. Huntington Library and Art Gallery, which holds 
rich treasures of rare books, manuscripts, and 
paintings. 

Pasadena’s schools of higher education include the 
California Institute of Technology, two city colleges, 
and the Nazarene Pasadena College. The Institute is 
one of the world’s great research centers. The Pasadena 
Playhouse has a noted dramatic school. Industries 
include citrus-fruit packing and the manufacture of 
scientific and precision instruments, art objects, 
chemicals, shoes, optical goods, and printed matter. 

Pasadena was settled in 1874 by a group of wealthy 
men from Indiana, who sought an agreeable climate. 
The town was incorporated in 1886 and chartered by 
the state in 1901. The government is headed by a 
board of seven members elected for four-year terms; 
the board employs a city manager. Population (IQoO 
census), 104,577. 

Passion flower. When the Spanish settlers were 
roaming through South and Central America they 
found a flower so symbolic of the Crucifixion that they 
named it the “flower of the Passion.” In the five- 
parted purple or lavender blossoms with stripes of 
white they saw the crown of thorns and the five marks 
of the wounds of Our Lord. The styles were the three 
nails and the stamens were the hammer that drove 
the nails into his hands and feet. The floral leaves 
were the ten apostles, Judas and Peter being absent, 
the one having betrayed and the other denied his 
master. The leaves were the 
hands of the persecutors and the 
clinging tendrils the scourges. 

The plant of the North Amer- 
ican passion flower is shrubby 
and climbing, being somewhat 
troublesome in the southern 
cotton fields. Some of the South 
American species are cultivated 
for the pale yellow berries, of 
the size of a small apple. The 
root of some species is poisonous 
and acts like morphine. Other 
species are planted that they 
may crawl and twist over our 
arbors and verandas. 

Scientific name of common passion flower of the Southern 
states, Pas&iflora incamata. Flowers solitary, white or 
purple, 2 inches across, with 3 bracts beneath the flower- 
5-part calyx colored like petals; 5 sepals with which is a 
crown of numerous rays forming a fringe; 5 stamens; 3 
styles and capitate stigmas; leaves alternate, 3-lobed 
cordate-ovate, serrate; stem trailing or climbing by tendrils’. 

Passover. With tears and rejoicing, with song and 
praise, the Jews through many centuries have cele- 
brated the festival of freedom, which commemorates 
their deliverance from Egypt. Hound the festal board 
on the eve of the Passover, the family gather to rejoice 
and thank God for his preservation of their people. 


The father of the family sits at the head of tte 
table, which is spread with the best linen and adorned 
with the best of the family plate. Before bim are 
symbols such as have been used since ancient times to 
explain the story of the Passover. First of all, there 
are three flat loaves of matzoth, or unleavened bread. 
This is a reminder of the haste with which the 
Israelites were forced to leave Egypt; they had no 
time to make provision for the journey or to allow 
their bread to rise, but had to carry the unleavened 
dough with them and bake it on the way. A roasted 
lamb bone and a roasted egg commemorate the burnt- 
offering which the Hebrews were commanded to offer, 
when God promised to pass over their houses and 
spare their first-born. Another dish contains a por- 
tion of horse-radish or other bitter herb, used to 
represent the bitter life of the Israelites in Egypt; and 
a paste of nuts, apples, and spices, made to resemble 
clay or mortar used in building, is a sign of the heavy 
toil exacted by the Egyptians. 

These symbolical dishes are tasted at stated times, 
while the father reads from the Talmud legends of 
the forefathers, miraculous stories, prayers, and songs, 
in which the rest of the faim'ly often join. 

It is the custom for the youngest child in the family 
to ask questions about the meaning of the celebration, 
and these are answered by the father. The whole 
ceremony is designed to appeal especially to the 
young, not only in its serious side, but in the gaines, 
songs, and stories that make the time pass merrily. 

The Jewish Passover falls in the early spring, about 
the same time as the Christian Easter, The Last 
Supper of Christ and his dis- 
ciples was the opem'ng feast of 
the Passover. The date of the 
Passover is not determined m 
the same way as that of Easter, 
however; hence they do not al- 
ways come together. Passover 
begins on the 14th of the Jewish 
month of Nisan, and lasts till th® 
21st. Only unleavened bread is 
eaten during the week and the 
first and last days are kept as 
holy days. The Orthodox Jews 
keep eight days instead of seven, 
observing the first two and the 
last two days as holy days. _ 
JrASSPORT. All persons traveling in foreign countries 
should take passports with them. These are docu- 
ments issued by their governments certifying to their 
citizenship and asking foreign governments to give 
them all lawful aid and protection. Even in the few 
countries which do not require passports for admi^ 
sion, they are useful as evidence of nationality aud 
proof of identity. 

Before a traveler leaves the United States he 
should obtain a “visa” or official endorsement 
from the consular agents of the various countries he 
is about to visit. This is required by all except a 
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few countries. Some governments grant visas free, 
but most make a charge ranging from SI to 810. 

In the United States passports are issued by the 
Department of State. There are passport offices in 
Washington, D. C., New York City, Boston, Chicago, 
New Orleans, and San Francisco. Passports are also 
issued by consular offices abroad. A pamphlet called 
‘Essential Requirements Yffien Making Application for 


Passport’ can be obtained from any passport office. 
The passport itself contains a description and a 
photograph of the bearer. A passport is valid for two 
years and may be renewed for an additional two years. 
The original cost is SIO, for renewal 85. Families with 
children under 21 may travel on a family passport. 
The word passport is derived from the French 
passer, “to pass,” and port, a “port” or “harbor.” 


PASTEUR and His FIGHT against GERMS 



“The child will Uve!” Louis Pasteur tells the grateful mother of little Joseph Meister and his 
attending physician. Dr. Grancher. The boy had been bitten by a rabies-infected dog. He 
was the first human being to be treated by Pasteur’s new rabies vaccine. 


pASTEUR, Louis (1822- 
^ 1895) . A little French chem- 
ist, Louis Pasteur, was one of 
mankind’s greatest benefac- 
tors. Pasteur devoted his life to 
solving practical problems of 
industry, agriculture, and med- 
icine. His discoveries have con- 
tinued to save countless lives 
yearly and to create new wealth 
for the world. Among them are 
the pasteurization process and 
preventives against silkworm 
diseases, animal anthrax and 
chicken cholera, and the dread 
disease rabies. 

Pasteur lived for science and 
the good that it could do. He 
sought no profits from his dis- 
coveries, and he supported his 
faimly on his professor’s salary 
or on a modest government 
allowance. In the laboratory 
he was a calm and exact w’ork- 
er; but once sure of his findings, 
he vigorously defended them. 

Pasteur was an ardent patriot, 
zealous in his ambition to make 
France great through science. 

Scholar and Young Scientist 

The father of Louis Pasteur 
was a tanner who had fought 
under Napoleon. Louis was 
bom Dec. 27, 1822, at Dole in 
the Jura Mountains of eastern 
France. Five years later the 
fanuly moved to near-by Arbois, 
where Louis went to school. 

He was a hard-working pupil, but not especially 
brilliant. His main interest for a time was art, and 
his early portraits show genuine talent. 

liTien he was 17 he received a degree of bachelor of 
letters at the College Royal de Besangon. For the 
next, three years he tutored younger students and 
prepared for the Ecole Normale Superieure, a noted 
teacher-training college in Paris. As part of his 
studies at the school he investigated the difference 
between two apparently similar acids, tartaric acid 
and racemic acid. He found that the difference wns 
one of crj'stal formation (see Tartaric Acid). The 


discoverj’ brought him recognition and an appoint- 
ment as assistant to a chemistry professor. 

Pasteur won his doctor of science degree in 1847 and 
was appointed professor of chemistry at the Univer- 
sity of Strasbourg. Here he met Marie Laurent, daugh- 
ter of the rector of the university. They were married 
in 1849. Marie Pasteur shared his love for science. 
They had five children; three died in childhood. 

Research in Fermentation and Souring 
In 1854 Pasteur became professor of chemistry and 
dean at the school of science (Facultd des Sciences) at 
Lille. Hearing of Pasteur’s ability, a local distiller 
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came to him for help in controlling the process of 
making alcohol by fermenting beet -sugar. Pasteur 
saw almost at once that fermentation was not a simple 
chemical reaction but took place only in the presence 
of lirhng organisms. He learned that fermentation and 
such similar processes as putrefaction, infection, and 
souring are caused by germs, or microbes. 

Pasteur pubhshed his first paper on the formation 
of lactic acid and its function in souring milk in 1857. 
Further studies developed the important technique of 
pasteurization (see Milk). The same year he was 
appointed manager and director of scientific studies 
at his old school, the Elcole Normale Sup^rieure. 
During the next several years he extended his studies 
into the germ theory. He spent much time proving to 
doubting scientists that germs do not originate spon- 
taneously in matter but enter from the outside. One 
early student of his writings was the English surgeon, 
Joseph Lister. From Pasteur’s researches Lister 
developed modern sterilization methods in the oper- 
ating room (see Antiseptics). 


Saving Animal and Human Life 
In 1865 Pa.steur was asked to help the French silk 
industry, which was near ruin as a result of a myste- 
rious disease that attacked the silkworms. He sought 
the cause and the cure and after intensive research 
discovered that there were two diseases involved, 
both caused by bacteria on the mulberry leaves which 
provided food for the worms. The diseases were trans- 
mitted through the eggs to the next generation of 
worms. Pasteur showed the silkworm breeders how to 
identify healthy eggs under the microscope, how to de- 
stroy diseased eggs and worms, and how to prevent for- 
mation of disease bacteria on the mulberry leaves 
At 45, Pasteur was struck by paralysis. For a time 
recovery was uncertain, and he was confined to bed for 
months. The attack left its mark; for the rest of his 
life, one foot dragged a little as he walked. 

In 1877 Pasteur began his fight against anthrax, a 
disease that destroyed cattle, sheep, and other farm 
animals. Before he found a cure, he began research on 
another animal disease, chicken cholera. He inocu- 
lated healthy chickens with weakened cultures of the 
cholera microbes. The chickens suffered only a mild 
^ckness and were thereafter immune to the disease. 
1 asteur applied this technique of immunization to the 
prevention of anthrax and was successful. 

hlany scientists challenged Pasteur’s anthrax pre- 
vention claims. Pasteur agreed to a dramatic test. 
Forty-eight sheep and a few cows and goats were 
pthered in a pasture near the tmra of Melun. About 
half of the animals were first immunized with cultures 
of weakened anthrax microbes; then all were injected 
mth strong cultures. Within a few days, the untreated 
anumls were dead ; but the immunized animals showed 
no effect of the disease. Pasteur’s triumph was com- 
plete. Speaking in London, a short time later he 
proposed that all inoculation cultures be called ’vac- 
nnes and the technique, vaccination. Both terms are 
derived from vacca (Latin for “cow).” These names 
said Pasteur, would honor the Englishman Edward 


Jenner, who had first used vaccines of cowpox as a pre- 
ventive against smallpox (see Jenner; Vaccination), 
Pasteur Conquers Rabies 

Human beings contract rabies when they are bitten 
by a “mad” dog or another animal with the same dis- 
ease. Rabies, or hydrophobia, slowly destroys the 
central nervous system by attacking the spinal cord. 
Doctors Imew no cure for rabies; and many afflicted 
people died in agony. All over France people feared 
the disease and they appealed to science to find a cure. 

Pasteur reasoned that it might be possible to immu- 
nize a person after he had been bitten but before dfr 
struction of the spinal cord began. He took spinal cord 
tissues of animals dead of rabies and dried them for 
varjdng periods of time. He then made inoculations of 
the tissues and injected them into another stricken 
animal. The first inoculation was from the driest and 
weakest; each later one was successively stronger. 
He tried over and over; at last he won. He halted the 
development of rabies in an infected dog by giving it 
14 inoculations of the tissue. 

Pasteur hesitated to try the remedy on humans. 
But the decision was forced on him in 1885 when the 
mother of Joseph Meister begged Pasteur to save her 
son. The nine-year-old boy had been bitten 14 times 
by a mad dog. Pasteur treated the child. The wounds 
healed and no trace of rabies appeared. Thus Joseph 
became the first person saved by Pasteur’s treatment. 

Pasteur had w'on many honors for his previous dis- 
coveries; now the rvorld united to do him special hom- 
age. Thousands of people contributed funds to estab- 
lish a great laboratory, the Pasteur Institute. There 
scientists still carry on the fight against disease. But 
Pasteur’s work was nearly done. Old and worn out by 
his labors, he died near St. Cloud Sept. 28, 1895. 
Patagonia. The southern part of the continent of 
South America, from the Rio Negro south to the 
Strait of Magellan, is known as Patagonia. Fro® 
north to south it is about 1,000 miles long. In 1881 the 
area was divided betw'een Chile and Argentina. The 
Cliilean section, a narrow, heavily wooded strip falbuo 
westward from the Andes, is now called the Magol- 
lanes. Ranchers run many cattle over this well-watere 
mountain area. Argentina’s section, about 300,000 
square miles, comprises almost one-third of the coun- 
try. It is a vast, wind-swept plateau, at the high® 
point about 5,000 feet above sea level. Most of the 
arid plateau receives less than ten inches of rain a year- 
irrigation is used to raise some cereals. Sheep are 
lun over the whole area. 

Patagonia was discovered in 1520 by Ferdinand Me* 
gellan. Few settlers came until after the middle of the 
Wth century, and Patagonia remains sparsely settled 
The Indian natives have a primitive culture. (See als<i 
^uth America; Argentina; Magellan.) 

^ATENT. To patent mesms to reveal. The word comes 
rom the Latin patere, meaning “to be open.’’ 
mventor reveals the details of his invention to the 
patent office. If they are new, a patent is granted 
him. The owner of a patent has the sole right to make 
and sell the patented article. 
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The rigM of Americans to patent inventions comes 
from the Constitution. This gave Congress authority 
“to promote the progress of science and useful arts” 
by means of patents. In 1790 Congress created a pat- 
ent commission consisting of the secretaries of war and 
state and the attorney general. Today the Patent 
Office is a part of the Department of Ccimmerce. 

The first United States patent was issued on July 
31, 1790, to Samuel Hopkins of Vermont. This enter- 
prising Yankee had invented a new way of treating 
wood ashes to produce lye for making soap. George 
Washington signed his patent as president, Thomas 
Jefferson as secretary of state, and Edmimd Randolph 
as attorney general. 

Between 1790 and 1836 the government granted al- 
most 10,000 patents. In the next hundred years it 
granted 2,000,000 patents. Today the United States 
leads the world in the number of its patents, with 
40 to 50 thousand granted in most years. 

Some Queer Inventions 

Natmally not all this vast accumulation of pat- 
ents represent valuable inventions. One patented 
device is designed to enable a man buried aUve to 
signal to people outside. Another attempts to render 
trains collision-proof by means of rails running over 
the roof so that one train overtaking another would 
run over the top instead of colliding with it. Hundreds 
of men and women have clung to the impossible 
dream of inventing perpetual motion, but since none 
of them were ever able to furnish a working model, 
their applications were never granted. 

When we compare coimtries as to the success and 
importance of their inventions, the result is the same 
— ^the United States easily takes the first place. 
No one has ever worked so hard to save labor as has 
the American. The greatest of all labor-saving 
devices, the sewing machine, is chiefly his, and 
outside of the textile industry (in which England is 
preeminent) practically all of the great advances in 
labor-saving machinery have been of bis invention — 
the cotton gin, the reaper, shoe machinery, the type- 
writer, and typesetting machines. The three most 
signal advances in electrical application are also to 
his credit — ^the telegraph, the telephone, and the in- 
candescent lamp — and the Patent Office also contains 
a model of Wright’s first airplane. 

A Standard for all the World 
Tlie institution of the American Patent System, 
established in 1836, created a revolution in the 
method of granting patents and became the standard 
for the whole world to follow. It provided that 
patents should be issued only after a thorough exam- 
imtion mto the usefulness and novelty of the inven- 
tions, thus avoiding endless duplication and lawsuits. 
Greater emphasis was placed upon the right of the 
inventor to have this invention rewarded, and rela- 
tively less upon the benefit which the public would 
derive from it. Experience has shomi that no 
reward was so fitted to the achievement and so 
productive of the common welfare as to allow an 
inventor a monopoly of his invention for a limited 


time. In 1836 the erection of the Patent Office was 
begun, and in a short time American inventions 
increased by leaps and boimds. 

The inventor who wants a patent must submit to 
the Patent Office a written description and drawings of 
his invention, together with special claims for it, 
and an application fee. He must also declare upon 
oath that he believes the invention to be an original 
one. If the idea is judged to be new, the patent is 
issued on payment of an additional fee, and the in- 
ventor then has sole right to make and market the 
invention for 17 years. If anyone infringes upon his 
rights — that is, makes or sells his patented article — 
he can compel the infringer to stop and to pay 
damages. Patented articles must always be marked 
“patented,” with the date of issue or serial number. 
If an inventor does not wish to make use of his pat- 
ent, he may “dedicate” it to the people of the United 
States. Anyone may then manufacture the patent 
without obtaining a license or paying royalties. 

By international agreement all the citizens of the 
pi-incipal countries share the same patent rights. 
During time of war patents of citizens of enemy 
countries may be seized like their other property. 

The term “patent” is also applied to a title to land 
which the government gives the homesteader. 
Paterson, N. J. This important industrial city, 
17 miles northwest of New York City, owes its origin 
largely to Alexander Hamilton, who dreamed of mak- 
ing the United States economically independent of 
Europe by building up its manufactures. Realizing the 
possibilities for abundant water power at the Great 
Falls of the Passaic River, with its drop of 70 feet, he 
organized the Society for the Establishment of Useful 
Manufactures. The society founded a town on the 
site in 1792 for the manufacture of textiles, naming it 
for William Paterson, then governor of New Jersey. 

For many years Paterson was a “one-industry” city. 
First cotton, then iron machinery, locomotive build- 
ing, silk, and aeronautics in turn were the primary 
sources of income. Since the late 1930’s, however, the 
situation has changed. The city now has more than 
700 industries, making a wade variety of products. 
Among these are textiles, machinery, clothing, chemi- 
cals, plastics, rubber, paperboard containers, and 
stained-glass windows. 

A state teachers college, a fine public library sys- 
tem, and a museum, which has an outstanding collec- 
tion of fluorescent minerals, all contribute to the 
cultural life of the city. 

There are many fine parks and recreation areas cov- 
ering about 150 acres. The first successfully operated 
submarine, designed here by J. P. Holland in 1881, is 
on display in one of the parks. Paterson has the 
mayor-council form of government. Population (1950 
census), 139,336. 

Patrick, Saint (385 or 386-461). The patron saint 
of Ireland, whose special day the Irish celebrate on 
March 17, was born in what is now Scotland. He lived 
in southwestern Britain in the troubled days when 
the Romans were abandoning the island to its fate, 
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and before the English had appeared, and was edu- 
cated as a Christian. Then one day, when he was 
16 years old, he was carried off by some wild Irish 
marauders and sold into slavery in Ireland. By 
serious study, he learned the Celtic tongue. 

After he had served in Ireland for six years as a 
swineherd, he managed one day to escape in a ship 
that was going to Gaul (France). For a time he lived 
in Gaul, where he became a monk, and then returned 
to his home in Britain. 

After his return he dreamed one night that a man 
came to him with a paper bearing these words, “The 
Voice of the Irish,” and at the same time he heard 
the Irish calling, “We pray thee, holy youth, to come 
and walk again amongst us as before.” 

This Patrick decided was a missionary call to Ire- 
land. He returned to Gaul, where he spent 14 years 
in preparing for his work. In 432 he arrived in Ire- 
land with the title of bishop and the pope’s blessing 
and began the work which was to make him the pa- 
tron saint of the island. 

It has been said that there “were no Christians in 
Ireland when Patrick began his work and no pagans 
when he died." This is not strictly true, but he did 
do much to establish Christianity firmly, building 
churches and monasteries and converting the people. 
And he did so while fierce tribal chieftains ruled 
the land and there was little peace or order. 

Many legends grew up in Ireland about St. Patrick. 
There is the story of how he forced the snakes of 
Ireland to fling themselves into the sea. There is an- 
other story that when some converts questioned the 
doctrine of the Trinity, St. Patrick ended the argu- 
ment by holding up a shamrock leaf as an example of 

Three in One.” It was claimed there was no night 
for 12 days after his death on March 17, 461, at the 
age of 75 or 76. Another legend says that he lived to be 
120, the life span of Moses as given in the Bible 
The latter legend accounts for the 493 death date 
Patriotic societies, United States. Many 
societies have been formed to keep American tradi- 
tions alive, to teach patriotism to American youth 
and to help war veterans regain their place in a peace- 
time society. The earliest of these organizations was 
the Society of the Cincinnati, formed by Gen. George 
Washington and his American and French officers in 
1783 to preserve their friendships and aid their re- 
turn to peaceful pursuits {see Cincinnatus) The so- 
ciety still exists, nuth about 1,500 members, all male 
descendants of the original members. 

Other groups have been formed to honor the mem- 
ory of ancestors who fought in the Revolutionary War 
These include the Sons of the Revolution (founded 
^i5); Sons of the American Revolution (1889)’ 
Daughters of the American Revolution (1890)- and 
Daughters of the Revolution (1891). Similar oreani- 
zatiops that commemorate early America are the 
Pilgrim Society (1820); National Society of Colonial 
Dames of America (1892); Society of Mayflower 
Descendants (1897) ; and Daughters of the Pounders 
and Patriots of America (1898). 


After each succeeding war, new veterans’ oiganiza- 
tions arose. In addition to keeping alive their com- 
radeship and the traditions of military service, these 
groups took an active part in promoting laws to help 
the veteran and his dependents. In 1866 Union sol- 
diers of the Civil War formed the Grand Army of the 
Republic (G.A.R.). Its membership, which nurabered 
409,489 in 1890, dwindled until only 16 were left at 
its last encampment in 1949. Affiliated with the 
G.A.R. was the Woman’s Relief Corps (1883). This 
group, composed of women relatives of Union soldiers, 
was founded to honor the dead soldiers and to care 
for their dependents. Auxiliaries of the G.A.II. in- 
clude the Ladies of the G.A.R., Sons of Union Veter- 
ans, and Daughters of Union Veterans. 

Those who fought on the Confederate side formed 
the United Confederate Veterans (1889). Their de- 
scendants joined the United Sons of Confederate Vet- 
erans and the United Daughters of the Confederacy. 
Other Civil War groups were the Military Order of the 
Loyal Legion, Dames of the Loyal Legion of the 
United States, and Army Nurses of the Civil War, 

During the latter part of the 19th century, more 
patriotic societies were founded. These included the 
Army and Navy Union (1886); Army and Navy 
gion of Valor (1890) ; and Jewish War Veterans (1896). 
Men who saw service in the Boxer Rebellion in China 
joined the Imperial Order of the Dragon (1900). 

The Spanish-American War veterans formed sev- 
eral organizations. The most important is the Veter- 
ans of Foreign Wars of the United States (1899). 
This group accepted men who fought in any foreign 
expedition of the United States. Veterans of the first 
and second World Wars have expanded its member- 
ship. Women who served in the armed forces are 
accepted in the V.P.W. au.xiliary. 

The largest of present-day veterans’ organizations 
is the American Legion. It was founded after the firs 
World War (see American Legion). This group a so 
accepted veterans of the second World War and w^ 
en who served in the armed forces. The American ' ar 
Mothers, the American Gold Star Mothers, Inc., an 
the American Gold Star Mothers of the World Wars, 
Inc., were also founded about this time. 

The Disabled American Veterans (1920) is a 
of disabled veterans of both World Wars who bande 
together to obtain special medical care and vocations^ 
training from the government. This aid enabled man) 
of them to overcome their handicaps and become sc 
supporting again. , 

During the second World War, two new veterans^ 
groups were formed. The first was the American \ 
ans of World War II (“Amvets”) . The Amvets accepteo 
both men and women who served in the armed 
m the second World War. The second group was tne 
-American Veterans Committee (A.V.C.). The A-V-V' 
extended membership to all Americans who serve i 
armed force during the war. War-time me 
chant seamen were admitted only as charter member • 
In 1950-51 membership in all these veterans' organ 
zations was opened to veterans of the Korean war» 


99 


PAUL 


Patton, General George Smith, Jr. (1885-1945). 
“We shall attack and attack until we are exhausted, 
and then we shall attack again.” These words of 
Gen. George Patton symbolized the hard-driving 
leadership that helped make 
him the foremost tank spe- 
cialist of the second World 
War. 

His relentless attacks won 
him the nickname “Old 
Blood and Guts.” But the 
general drove himself as 
hard as he did his men. He 
was constantly at the front 
inspiring his men by his 
own tireless example. He 
drew criticism for his blunt 
talk and sometimes tact- 
less handling of men, but 
his brilliant battle suc- 
cesses won him respect. 

Patton inherited his love 
of the military. His grand- 
father was graduated from 
Virginia Military Institute 
and later served as a Con- 
federate colonel in the Civil 
War. His father also was 
graduated from VMI be- 
fore turning to a law career. 

George Patton was born 
on the family ranch at San 
Gabriel, Calif., Nov. 11, 1885. In high school Pat- 
ton was an expert horseman, fencer, and swimmer. At 
the age of 18 he entered Virginia Military Institute 
but after a year transferred to West Point. He was 
graduated from there in 1909 as a cavalry officer. 

At the 1912 Olympic Games in Stockholm, Patton 
placed fifth as the United States representative in 
the modem pentathlon. His worst showing was in 
shooting the pistol. But he practised until he be- 
came an excellent marksman. He was famous for his 
pearl-handled revolvers. During the first World War 
he organized a training center for American tanks in 
France. Later he commanded a tank corps in the St. 
^lihiel and Meuse-Argonne offensives. 

In the second World War Patton injected the spirit 
of the horse cavalry into mechanized warfare. His 
quick tank thrusts knifed through the enemy lines and 
upset defensive strategy. These slashing attacks 
brought spectacular victories in North Africa and 
Sicily. But it was as commander of the 3d Army in 
Europe that Patton won his greatest fame. In less 
than 10 months his armor and infantry roared through 
six countries — France, Belgium, Luxemburg, Ger- 
many, Austria, and Czechoslovakia. In all the 3d 
captured more than 750,000 Nazis and killed 
or wounded another half a million. 

After the war Patton remained on duty in Europe. 
On Dec. 21, 1945, he died as a result of an automo- 
bile accident and was buried in Luxemburg. 


Paul, Saint. Saul of Tarsus, fieiy persecutor of the 
early followers of Jesus, was one day going down the 
road to Damascus to take prisoner all the Christians 
he could find there. Suddenly, accordmg to the 

account of Acts ix, a great 
blinding light shone down 
on him, and a voice said, 
“Saul, Saul, why persecut- 
est thou me?” Trembling, 
Saul asked, “Vffio art Thou, 
Lord?” and the voice an- 
swered, “I am Jesus, whom 
thou persecutest.” 

Saul, shaken and still 
blinded, proceeded on to 
Damascus, changed in spir- 
it and name. For after that 
he called himself Paul and 
“straightway he preached 
Christ in the synagogues, 
that He is the Son of God.” 

Paul was a Roman citizen. 
His parents were prominent 
Jews of Tarsus who trained 
their son in the strict faith 
of the Pharisees. As a boy 
Paul learned to make tents, 
and later, on his preaching 
tours, he supported him- 
self by tentmaking. 

It is believed that Paul 
never saw Jesus in the flesh. 
After his conversion, when he was about 32, he medi- 
tated alone for months and then sought out Peter, 
chief of the disciples, to learn how Jesus had lived. 
On the strength of what he learned, Paul became one 
of the greatest missionaries of aU time. He traveled 
Asia Minor and Greece, gaining converts and setting 
up churches. 

His method was always the same. First he spoke 
in the synagogues, and when the Jews became hostile 
he would withdraw and organize a church of the Gen- 
tile-Christian order. This aroused the conservative 
element of the early Christians who did not agree 
with Paul that a man could be a Christian without 
first going through Jewish ceremonies. It was Paul 
who began to develop Christianity as a world-wide 
religion and who formulated the theology of the early 
Christian Church. 

He so antagonized the Jews that when he returned 
to Jerusalem he was seized and thrown into prison, 
where he was kept two years. Finally he availed 
himself of his right as a Roman citizen and appealed 
to the Emperor Agrippa. He was sent to Rome and 
held there, a virtual prisoner, for two years more. 
According to tradition he was later beheaded by order 
of Nero. 

The Epistles of Paul, which form a considerable 
part of the New Testament, are letters he vTote to 
his friends and to the various churches. The Book of 
Acts tells much about him and his work. 


A GENIUS OF TANK WARFARE 



armored columns move out for high-speed, slashing action. 



PAVLOVA 

Pavlova or pavlowa, 
Anna (1885-1931). “She 
does not dance, she soars as 
though on wings.” That is 
what enchanted audiences 
the world over thought of 
Anna Pavlova. Through- 
out her career as the 
world’s foremost ballerina, 
she was called “the incom- 
parable Pavlova.” Yet 
no dancer worked harder 
to perfect her art. Even 
at the height of her fame, 
small, slender Pavlova 
practised 15 hours a day. 

Pavlova was born Jan. 
31, 1885, m St. Peters- 
burg (Leningrad), Russia. 
She and her widowed 
mother lived alone. They 
were very poor, but man- 
aged an occasional treat. 
When Anna was eight 
years old, her mother took 
her to a performance of 
Tschaikovsky’s beautiful 
ballet ‘The Sleeping 
Beauty’ at the Maryinsky 
Theater. 

“1 was plunged into a 
world that surpassed my 
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she IS in her beautiful, feathered swan wstfme 


‘The Dying Swan’, arranged for 
her by Michel Fokine. She died 
eight days before her 46th birthday 
Pea. a favorite vegetable and a 
beautiful garden flower are two of 
the best-known peas. The pea fam- 
ily {Leguminosae), also known as 
the bean or pulse family, includes 
the food plants — peas, beans, cow- 
peas, chick-peas, soybeans, lentils, 
and peanuts; the forage plants— 
clover, vetch, and alfalfa; and kud- 
zu-vine, and furze, or gorse, used to 
bind soil and prevent erosion. 

Among the wild flowers, w'eeds, 
and ornamental plants of the fam- 
ily are sweet peas, wistaria, mi- 
mosa, acacia, lupine, vetch, senna, 
indigo, locoweed, and licorice 
Beautiful trees are the redbud, or 
Judas tree, locust, Kentucky coffee 
tree, and tamarind. 

The plants have butterfly-shaped 
blossoms and seed-bearing pods 
The leaves are nearly always di- 
vided into leaflets (compound), and 
the garden and field peas have ten- 
drils by which they can climb as 
vines. The seeds produce a high pio- 
portion of protein. From time im- 
memorial peas and beans have been 
the “meat,” or protein food, of 
the poor. All members of the family enrich the soil 
with nitrogen compounds (see Nitrogen). 


case of the sugar peas the pods are also eaten. More 
garden peas are canned and frozen than any other 
vegetable. In one year the United States pioduced 
34 million cases of canned peas and 195? million 

the garden pea 


eldest imagmation,” Pavlova recalled years later. 

With the first notes of the orchestra I was literally en- 
tranced. I could scarcely breathe.” She determinpri 'a” ysee iMuugeu;. 

to become a dancer. She was too young to enter the {Lathyrus odoralus) are fragrant garden 

Imperial Ballet School but was admiftpH flowers of many colors (see Sweet Pea). Garden pens 

later. Six years of hard wSkTnYmm^flSs^^scSe sativum) have white flowers, and field pens 

followed. At 16 she was graduated and was Mven a arvense) have pink or purple blossoms. _ 

part in the Marymsky Theater carps de ballet. Before 
she was 20 she became prima ballerina and danced for 
the czar of Russia. The young dancer was acclaimed 
at once. She was not pretty, but her exquisite grace 
and her large dark eyes and delicate pointed face 
gave her a wistful beauty. 

In 1910 Pavlova left Russia for a tour. She made 
appearances with Diaghilev’s Russian Ballet, and 
eventually organized her own company. Young danc- 
ers found her a severe disciplinarian but a willing 

eacher. Often she would stop her own exercises to 
demonstrate a correct step. The world became her 
home She bought a country estate at Hampstead 
Heath, near I^ndon, but spent little time there. Her 
marriage to her manager and accompanist, Victor 
Dandi6 she kept secret for years. “The world likes to 
_ hmk of an artist as an illusion,” she explamed. “That 
is why I keep my private life to myself.” 

Among hei many dances were ‘Coppdia’, in which 
^le made her American debut at the Metropolitan 
Opera-House m 1910, ‘Autumn Leaves’, ‘Les Svl- 
Phides , and 'Glow Worm’. Most beloved of all \ras 



flower are developed from the deliMl 

r- The butterfly-shaped (iaiilionaceus) blossoms (right) 



die uevciuiicu iii/m - 

Dutterny-shaped (papilwnaceus) blossoms 
characteristic of all legumes. 


are ch 
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founds of frozen peas. The vines are used for silage. 
Wisconsin and Washington are the leaders in acreage 
devoted to garden peas. The coarser field peas are 
grown for stock feed. The dried seeds of field peas 
are ground up with stock-food mashes or sold as 
“split peas” for making soup. 

Peabody, George (1795-1869). Though he amassed 
one of the great fortimes of his time, George Pea- 
body, banker gnd merchant, is remembered not for 
his gains but for his gifts. He poured out nearly 
89,000,000 in benefactions in his native United States 
and his adopted country, England, and received 
honors and gratitude from both nations. 

He gave 82,500,000 for model lodginghouses and 
other charities in London, but his chief philanthropy 
was in the interest of education. Into the war-tom, 
impoverished Southern states he sent the 83,500,000 
Peabody Fund (1867-69) to help bankrupt cities and 
towns build and run public 
schools, to encourage the for- 
mation of state school systems, 
and to assist in the consoli- 
dation of rural schools. In 
1875, this fund established a 
normal school in Nashville to 
fit the southern teachers for 
their difficult task. This 
school, now George Peabody 
College for Teachers, is en- 
dowed with what remains of 
the fund. To Danvers, Mass., 
the city where Peabody was 
bom, and where he started 
clerking in a grocery store 
when 11 years old, he gave a 
public library and institute. 

To Baltimore, where his wholesale dry-goods business 
began the fortune he increased in England, he donated 
81,250,000 for Peabody Institute, consisting of a 
library, an art gallery, and a conservatory of music. 
Harvard, Yale, Peabody Academy of Science in Salem, 
Mass., and other educational institutions also shared 
in his generosity. 

He died in London in 1869 and after funeral 
services in Westminster Abbey, the body was brought 
for burial to his birthplace. 

Peace movement. War has always brought sor- 
row and suffering to the people of belligerent na- 
tions. But its effects have become more terrible with 
the advance of civilization, and with the increase 
of population and economic interdependence of 
nations. Moreover, with the use of modem science 
in war, the instruments of destmction have be- 
come so powerful that a great war has become a 
world disaster. The appalling costs in lives and prop- 
erty of the first World War, and the heavy economic 
burdens and severe suffering it left in its wake, led 
large groups of people in every country to feel that 
war must be abolished. {See World War, First.) 

For centuries a few persons in various countries 
have worked to bring about world peace, but the 


modem peace movement is distinctly a product of the 
period since the French Revolution. The first peace 
society was organized in 1815 in New York City. In 
1843 the first international peace congress was held 
in London. By 1914 there were m the world 160 peace 
societies, with many branches and an enormous 
membership. 

Serious difficulties confronted the advocates of 
peace. The causes of war were manifold. Nations -with 
large and growing populations often went to war to 
gain territory. Others, developing commercially, went 
to war to gain colonies where they could buy and sell 
freely. Some nations went to war to free blood kins- 
men from foreign rule, to gain a sure outlet to the 
sea, or to win some disputed strip of territory. Fear 
undoubtedly played an important part. When one 
nation saw a neighboring state growing stronger it 
feared for its own security. It increased its armaments 


and perhaps sought allies. Suspicion and distmst 
followed, and then some trivial incident started a 
great international conflict. 

Finally, perhaps the most important single cause 
of war has been the emphasis which nations placed 
on their right to do as they pleased. They insisted 
on their sovereignty and refused to abandon any por- 
tion of their independence to the judgment or decision 
of their peers. They insisted that they were free to 
fight or to arbitrate, just as they desired. Peace 
advocates call this condition “international an- 
archy.” 

Persons interested in the peace movement have 
two outstanding objectives in seeking to abolish war: 
to bring about settlement of international disputes 
by arbitration; and to bring about limitation and re- 
duction of national armaments. {See Arbitration; 
Hague Peace Conferences.) 

Beginning of Organized Effort to Win Peace 

An organized international movement in behalf of 
arbitration did not begin until the close of the 19th 
century, although nations had voluntarily tried arbi- 
tration earlier. In the United States, in 1881, Secre- 
tary of State Blaine suggested that delegates of all 
American republics should meet to consider how to 


SIGNING THE K EL L O G G-B R I AN D PEACE TREATY 



In 1928-29, representatives of IS nations assembled in Paris and signed a hopeful agree- 
ment to settle future international disputes without resorting to war. 
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prevent wars in the Western Hemisphere. The Pan 
American Union was ultimately organized, and in 1889 
a Pan American Conference declared that arbitration 
constituted the public law of the American nations. 
Pesort to arbitration, however, remained voluntary. 

The effort made at the Hague Conferences of 1899 
and 1907 to provide for compulsory arbitration failed. 
Resort to the Permanent Comt of International Arbi- 
tration was left voluntary. 

At the end of the first World War the Paris Peace 
Conference drafted the Covenant of the League of 
Nations. This was later signed by about 60 nations, 
which thereby agreed to submit their differences to 
some form of mediation or arbitration before they 
resorted to war. The League of Nations, in turn, 
established in 1920 the Permanent Court of Inter- 
national Justice for the purpose of settling interna- 
tional disputes which arose over legal questions. (Nee 
League of Nations.) Many countries, including Ger- 
many, loanee, and England, agreed to accept the 
jurisdiction of this court as compulsory. 

Finally , in 1928-29, most of the great countries 
signed the KeUogg-Briand Pact. By this they agreed 
to outlaw war as an instrument of national policy and 
to seek pacific settlement of international disputes. 

Efforts to Reduce Armaments 
_ So far, the movement toward the reduction of na- 
tional armaments has produced mixed results The 
fust Hague Conference, caUed by Czar Nicholas II for 
the purpose of securing an international agreement 
to Imnt armaments, achieved nothing. Early in the 
present century, Great Britain proposed that she and 
Germany agree to limit the size of their navies, but 
Germany was imwilhng to do so. 

A beginning of the compulsory limitation of armsw 
ments was finaUy made in 1919 at the Paris Peace 
Coherence. Germany, Austria, Hungary, and Bul- 
gai-ia were coinpelled to agree to observe the imlitarv 
and riaval l^tations placed upon them by the peace 
treaties. These hnutatrons, the Allied statesmen at 
Pam announced, were the first step toward “the 
imtiation of a general limitation of armaments of all 
nations. I^rthemore, the nations which signed the 
Covenant of the League of Nations recognized that 
the mamtenance of peace required the reduction of 
national annaments to the lowest point consistent 
TOth national safety. The Council of the League had 
the responsibihty of formulating reduction programs 

After ten years of preparation, a disarmament con- 
ference met at Geneva in 1932. There, hatred of war 
and the general demand for peace were met with each 
country s fear of mvasion or of economic strangulation 
and insistence on armed security. International sus- 
picions proved stronger than international good will* 
the conference ended in failure. ’ 

, Short-Lived Limitation on Navies 

fnl If 

tul. M the Washmgton Conference caUed by Presi- 

JqS f agreed upon in 

1922 by Great Britam, the United States, Japan, 


Prance, and Italy. In 1930 Great Britain, Japan, and 
the United States signed another treaty, but Japan 
did not renew it when it expired in 1936. A treaty 
signed at the London Conference in 1936 by France, 
the United States, and Great Britain, and supplemen- 
tary treaties signed in 1937 by Great Britam, Russia, 
and Germany did not limit the size of navies, except 
for Germany. With army expansion aheady under 
way,aworld-widenavalracebeganatonce. 

Not only were attempts to limit armaments un- 
successful, but the League of Nations proved helpless 
to stem the tide of aggressive nationalism in Germany, 
Italy, and Japan. Disregarding their obligations 
under the League Covenant and the KeUogg-Briand 
Pact, these nations seized the territory of weaker 
states. PinaUy, in 1939, Europe was again plunged 
into war when France and Great Britain took up arms 
to restrain Germany in its career of conquest (sm 
E urope; World War, Second). 

Popular Peace Movements 

While nations failed in attempts to guarantee peace 
by pacts and treaties, groups within most nations con- 
tinued their attempts to promote international good 
wiU. Active in the United States were the Carnegie 
Endowment for International Peace, the World Peace 
Foundation, the National Council for Prevention of 
War, and many other organizations, including women’s 
clubs, churches, trade unions, and groups in schoojs 
and coUeges. These groups emphasized a realistic 
study of the causes and cures of war, and sought to 
build up international good will and understanding. 

In 1935 the activities of munitions makers in peace 
and war were widely discussed. Charges were made 
that many firms had sold arms to both sides in time of 
war, had blocked disarmament efforts, and had started 
war scares to help sell their goods. 

The second World War added new zeal to the search 
for a workable peace plan. Before the w'ar ended, 
50 nations met at San Francisco and drew up e 
charter for a new world-peace organization, the Unikd 
Nations (UN). (Nee United Nations; also section 
^he Hard Road to Peace,” in World War, Second.) 
Peace river. One of Canada’s mightiest rivers is 
the Peace, which drains a fertile farming region m 
northern Alberta and British Columbia. It is formed 
by the union of two streams rising in the Rocky Moun- 
tain Trench on the west side of the mountains. The 
Finlay River hurries south for 250 miles. The Parsnip 
tumbles northward for 145 miles. At the trading post 
of Finlay Forks they join to form the Peace River. 

_ The new stream then turns abruptly east. It slashes 
its way into the mountains through a gorge 900 feet 
deep, from which it issues at Hudson Hope, British 
Columbia. East of the mountains it crosses Alberta 
m a great curve to the north and east. Its most irO" 
portant tributary, the Smoky River (245 miles long)) 
enters it from the south near the towm of Peace River. 
At last, 1,054 miles from the head of the Finlay 
River, it meets a stream flowing out of Lake Atha- 
baska to form the Slave River. Through the Slave its 
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waters reach Great Slave Lake, and then pass into 
the Mackenzie River and so to the Arctic Ocean. It is 
navigable for 527 miles from Hudson Hope to Ver- 
milion Chutes, where it plunges over limestone ledges. 

The Peace River Country 

The Peace River drains an area of about 74 million 
acres. East of the moimtains an estimated 15 million 
acres are suitable for grain growing. Little more than 
one million are as yet under cultivation. This coimtry 
is a vast plateau that slopes to the northeast from an 
elevation of 3,000 feet to 900 feet at Vermilion Chutes. 
The main stream and its tributaries have carved 
deep gorges that drop abruptly from level rims. At 
the town of Peace River the stream lies 500 feet below 
the surface of the plateau. 

Much of the plateau is a rolling parkland with open 
stands of spruce, willow, and poplar and stretches of 
treeless grass-covered prairie. The best agricultural 
area is in Alberta, between 55° and 59° N. latitude and 
from about 114° to 123° W. longitude. Until early in 
the 20th century this was a wilderness inhabited only 
by fur traders and missionaries. Few farmers dared 
to raise crops this far north. Then the fast-ripening 
Marquis wheat was developed (see VTieat). Experi- 
ments proved that splendid crops of rye, oats, barley, 
hay, vegetables, and fruits also would ripen in the 
brief summer. Raising pure-bred stock and dairying 
are successful. 

The soil is deep and fertile and the climate is 
warmer than might be expected so far north. Some 
warmth is contributed by the chinook winds from the 
Rocky Mountains (see Winds). Another factor is the 
comparatively low altitude of the basin. Northern 
Alberta is several hundred feet lower than the south- 
ern part of the province. Fort Vermilion is only two 
degrees colder on the average in summer than Cards- 
ton, 700 miles to the south. Moreover, crops have 
the additional advantage of long days of sunshine — 
as much as 18 hours at midsummer. 

Communications and Future Development 

The town of Peace River (population, 1951 census, 
1,672) is the trading center of the area north of the 
river. It is connected by railroad with Edmonton. 
Branch lines extend to Hines Creek in the heart of a 
rich farming country to the north, and to Dawson 
Creek, British Columbia. Highways connect the 
region with Edmonton; with Dawson Creek, the 
starting point of the Alaska Highway; and with the 
Hay River country far to the north. A new highway 
down the Hay Valley to Great Slave Lake will be the 
naost economical route for freight moving between the 
Peace and Mackenzie River regions. 

The greatest need of the country is direct communi- 
cation by rail and highway to the Pacific coast. The 
best farm lands have been taken up and are now under 
cultivation. But the whole coimtry is underlaid with 
oil and natural gas. In the mountains coal is abun- 
dant. Immense water power can be harnessed at Ver- 
niilion Chutes and in the gorge at Hudson Hope. 
Further development of the Peace River country 
awaits cheaper outlets for its products. 


pEACH. Of the 300 varieties of peaches grown in the 
United States, all are the result of long cultivation. 
Nowhere has the wild peach been found. Popularly 
peaches are classed either as “free-stones” or “clings,” 
but there are many gradations. Some varieties are 
yellow fleshed and some white. They also vary in 
size, flavor, hardiness, and other qualities. The nec- 
tarine is a smooth waxy-skinned variety with a firm 
and aromatic pulp. 

The peach blossoms early, and so exposes its fruit 
to danger from late frosts. It can best be grown where 
frosts do not come or where cold springs delay the 
buds until the danger of frost is past. The chief peach- 
growing regions in the United States are an eastern 
belt southward from Connecticut, particularly the 
Maryland-Delaware peninsula east of Chesapeake 
Bay and the Alleghenies west of the Great Valley to 
Georgia; the eastern and southern shores of the Great 
Lakes; southern Illinois, Missouri, Arkansas, Colo- 
rado, Oklahoma, eastern Texas, and the Pacific 
coast states. California and Georgia lead in value 
of production. 

Commercially the fruit usually ranks next in im- 
portance to the apple. Because it is so perishable it 
scarcely entered into commerce until fast trains and 
refrigerator cars made it possible to market California 
peaches in Chicago and New York. Even yet many 
of the best peaches cannot be marketed except near 
the place where they are grown. The peach is a luxury 
rather than a staple, because it is exacting to grow, 
must be picked as soon as it is ripe but before it is 
soft, and cannot be kept more than ten days or two 
weeks. In England and Europe peaches are commonly 
grown imder glass or trained on sunny walls. These 
peaches are of the highest quality, but the cost is 
prohibitive for all but the rich. 

The peach (Prunus persica) belongs to the same 
genus as the plum, apricot, and cherry. The tree is 
small, from 10 to 20 feet high, and bears many 
branches, the fragrant pink blossoms usually appear- 
ing before the leaves. The trees are short-lived and 
are exposed to many diseases. (For illustration in 
color, see Fruits.) 

Peacock. “As proud as a peacock” is an old say- 
ing. The peacock seems to strut with pride as he 
shows his gorgeous plumage. It combines the metallic 
shades of bronze, blue, green, and gold, and a crest 
adorns his head. His chief glory is the long train of 
brilliantly marked plumes which grow just above the 
tail feathers. With the quills of the tail, he proudly 
lifts the train erect and spreads it fanwise to charm 
the less ornate peahen, the female. 

Peafowls belong to the pheasant family. They are 
natives of the Indian Peninsula and Ceylon, where 
they are common in a wild state. One cock and 
three or four hens usually constitute a flock. The 
crude nest is on the groimd or on low branches and 
contains about six eggs. Male and female of the 
young birds are feathered alike until about two years 
old; then the tail coverts of the male begin to de- 
velop their brilliant colors. 




The magnificent plumage of the peacock has made him a favorite pet since the days of Alexander the Great. It is said that these 
birds occasionally reach a great age, but their average span of life seems to be from 20 to 30 years. 


Domestic peacocks, now common in almost every products (see Nitrogen). Tkere is thus "verj httle 

country, date from very ancient times. To the about the peanut plant that cannot be used in some 

ancient Greeks the peacock was known as Juno’s way or other. 

bird; according to a well-known myth, the strange The food value of the nuts, long eaten merely as a 
eyelike markings of the covert plumes were the reUsh, is only beginning to be appreciated. They 

hundred eyes of the giant Argus, set there by Juno. contain "per pound more protein than a pound o 

In days of chivalry a special feast-dish was the sirloin steak, plus more carbohydrate than a pound 

roast peacock served up garnished with all its gaudy of potatoes, plus one-third as much fat as a pound o 
plumage. Solemn oaths were sometimes taken “on butter — an amazing total.” Unlike daity products 
the peacock.” and meat, the nuts keep without deterioration for 

Under the Chinese Empire a peacock feather was a years. The United States Department of Agriculture 
distmction awarded to mandanns for public services, urges the use of peanut mea’i as a meat substitute, in 
These birds have long been the symbol of splendor, soups, and mixed with other meals and flours m 
The famous peacock throne of the Mogul emperors griddle cakes, muffins, etc. 

at Delhi was of unparalleled magnificence, for it had The peanut plant is renriarkable for the way « 
as its background the figure of a peacock with produces its fruit. After thin flowers have fallen, the 

expanded tail wrought all in gold and precious stones, flower stalks bend down an^ push into the ground, 

The Japanese peacock has upper wing coverts of where the pods or “nuts” dlevelop. From this it is 

deep lustrous blue, from which the color term “pea- called the groundnut, earthi^ut, and ground pea or 
cock blue” has arisen. The hen of this species is a goober in various localities. | 

grizzled white. It is from this variety apparently The plant {Arachis hymgaea) grows from the 

that the sacred white peacock of India was developed. Brazilian tropics, where it (originated, to Vngmia 

Scientific name of common peacock, Pavo cristalus. and Argentina, and from Sene .gal to China. Because 

Peanut. The peanut plant is an annual herb of the it can endure long drought and f grow when rain com« 
pea family. Its fruit is a pod and not a true nut. The it is of especial value in semfi-arid regions, as tn 
taste of the raw seed betrays its pea-like character, southwest of the United StateiR. The yield per acre 
Only after it has been roasted does it acquire a rich, is from 34 to 60 bushels of nuws in the shell, with a 
nutty flavor. ton to a ton and a half of goo d hay. U f 

Peanuts are among the most useful products of the land can produce 20 bushels of ■ wheat, 40 bushels oi 
son. Besides roasting the seeds for eating, we get from oats, or 40 bushels of peanuts, it yield 154 pounds 
them peanut butter and peanut oil for cooking, of digestible protein in the whe; it 149 

Peanut oiUs largely used also as a salad dressing in 186 in the peanuts, and 24 pounijs’ of fat in the wheat, 

place of oUve oil, which it closely resembles, and for 61 pounds in the oats, and 300 pounds in the peanuts, 

soap maffing, oleomargarine, packing sardines, etc. Although most of the peantit crop in the United 
For feeding and fattening stock, the vine is almost States is used as human food, it Itjas been found very 
equal to the best clover hay. Peanut hulls have the profitable to “sell peanuts as pork. » Under this plan, 
food value of coarse hay, ana the thin skin that the tops of the plants are cut and gathered for bay, 
covers the nut itself can be used in -the place of wheat then hogs are turned into the field, where they root 
bran iri cattle ^odder. ^ Finally, the roots of the plant, out the nuts and eat them, gaining -vreight rapidly 
if left in the soil, enrich it vith invaluable nitrogen with this diet. 
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Since about the time of the Civil War the peanut 
has been grown in the Southern states in increasing 
quantities. In many cases, especially in the boll- 
weevil district, it is more profitable than cotton. The 
American peanut is larger and finer-flavored than any 


HOW FLOWERS TURN INTO PEANUTS 



A peanut plant in bloom, showing also (1) the flower stalk from which the pod develops; 
(2) a whole pod; (3) a pod opened to show the seeds; (4) a seed; (S) a seed with skin 

removed; (6) a seed split. 

other, but contains less oil than the African nut. 

Two types chiefly are grown in the United States, the 
large-podded white or red peanut, with two, three, or 
even four kernels; and the Spanish or African smaU- 
podded peanut which produces small roundish pea- 
nuts of milder flavor. The crop in the United States 
averages about 800,000,000 pounds. China is the 
chief foreign source of supply. 


Pear. The worst fault of this delicious fruit is the 
hospitality extended by the tree to various insect 
pests. The inedible Chinese sand pear is hardier, is 
immune to the pear blight, and has a wider range of 
cultivation than the tender, juicy European varieties. 

Hybrids between the two kinds 
have been produced which com- 
bine many of the desirable qual- 
ities of both, and good results are 
also obtained by grafting superior 
fruited varieties on the hardy 
rootstock of oriental pear seed- 
lings. 

The pear tree was probably a 
native of western Asia, but it is 
now grown in all temperate 
climates, with France and the 
United States as the principal 
producing countries. Among 
American orchard fruits pears rank 
high in market value. From New 
England to the Great Lakes, in 
Cahfomia, and also in portions 
of Oregon and Washington are 
the principal regions of cultiva- 
tion in America. In England the 
pear is trained to grow fan-wise 
on walls exposed to the southern 
sun, for the climate there is too 
cool for the fruit to ripen other- 
wise. The popular Bartlett pear, 
widely grown in America, is a 
variety brought from Europe, 
where it is known as “bon-chr4- 
tien.” The small Seckel pear 
excels in flavor and quality of its 
fruit. The large Kieffer pear, 
excellent when baked but almost 
uneatable raw, is one of the best 
of the oriental hybrids. 

Pears are usually picked while 
they are still hard and imperfect- 
ly colored, for if they are left on 
the tree they become tasteless and 
gritty; after picking they are 
stored in a cool place to mellow. 
Pears are popular as a dessert 
fruit, and are extensively canned, 
preserved, spiced, and pickled. 

The cultivated pear tree is free 
from thorns, but on the young 
wild pear tree the ends of the 
branches form sharp spines guarding the fruit of 
the tree. Many of the disease and insect pests 
which attack the pear are the same as those which 
attack the apple, but there is a distinct pear-leaf 
blight, which is best remedied by spraying with 
Bordeaux mixture. Like so many of our orchard 
fruits, the pear (Pyrus communis) belongs to the 
rose family. 
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Pearls. Most shell-covered water animals or 
moUusks line their shells with a secretion which pro- 
duces a smooth, whitish shimmering inner siuface 
called nacre or mother-of-pearl, much used for but- 
tons, knife and fork handles, inlay work, etc. This 
lining is to protect the 
delicate bodies of the 
animals from contact 
with the otherwise rough 
covering. Doubtless you 
have often admired the 
enamel-hke glossiness of 
the inside of a shell. The 
secretion is deposited in 
a series of milky, satiny, 
transparent films which, 
hardening, produce a 
beautiful play of colors. 

A pearl is really a 
calcareous (limestone) 
deposit of a sick mollusk. 

Often a grain of sand, a 
minute marine creature, 
or other foreign substance 
finds its way into the 
shell and irritates the 
animal. Then the animal, 
unable to remove it, cov- 
ers it with successive 
layers of this membran- 
ous substance, and thus 
pearls are formed. Some- 
times the animal is at- 
tacked by a parasite 
boring through the shell 
from the outside. It re- 
pairs the damage by de- 
positing its secretion over 
the hole in the form of 
a half sphere, thus form- 
ing a blister pearl. 

Genuine precious pearls 
and the most valuable 
mother-of-pearl are pro- 
duced by various species 
of pearl oysters of the 
genus Meleagrina, al- 
though inferior pearls are 
sometimes found in the 
common edible oyster. 

Since the pearl naturally 
partakes of the character 
of the shell, it is useless 
to look for pearls of value in the dull opaque shell of 
the ordinary oyster. Pearl oysters lie on the hard 
sea bottom at a depth of from 50 to 150 feet. They 
are collected by divers working in crews. They may 
he opened on board ship or they may be gathered in 
boatloads and taken to the beach, where they are 
spread out to decompose. Afterward they are washed 


and the pearls are removed carefully with special 
pincers or hammers. (See Diving; Oysters.) 

Fresh-water pearls are found in a family of fresh- 
water mussels. Some of the most valuable seed 
pearls (the smallest pearls) are found in mussels in 

the rivers of Scotland, 
Ireland, Germany, 
Russia, China, etc. Half- 
pearls and baroque pearls 
have been produced by 
the Orientals since the 
13th century by inserting 
some foreign particle into 
the lining of a river mus- 
sel and allowing it to be 
coated with nacre. In 
1912 the first cultured 
pearls of perfectly spheri- 
cal shape were produced 
by Japanese, but even 
these can be distinguished 
from the natural product 
by the use of X-rays. The 
best imitation pearls are 
made of glass beads coat- 
ed with gelatin and the 
scales of the bleak, a fish 
found in European rivers. 

The Persian Gulf yields 
the best grade of pearls 
Among other important 
pearl fisheries are those 
in the Sulu Archipelago, 
off the Australian coast, 
in the Am Islands, the 
Pearl Islands, in the Bay 
of Panama, in the Red 
Sea, off the Philippines 
and Burma, and in 
Ceylon. The largest pearl 
fishery in America is that 
of Lower California, from 
which come the largest 
and finest black pearls 
on the market. The 
largest pearl known is 
two inches long and four 
around, and weighs about 
three ounces. 

Peary, Robert Edwin 
(1856-1920). “Stars and 
Stripes nailed to the 
North Pole. — Peart.” 
It was on the afternoon of Sept. 6, 1909, that this 
dramatic message, flashed by cable and telegraph, 
thrilled the world. So the long fight had been won 
at last — the fight of three centuries, in which so 
many men of different nationalities had given their 
lives, and in which so many deeds of daring and 
fortitude had been performed. 


OPENING THE SHELLS TO LOOK FOR PEARLS 



What a fascinating task this must be' Who knows but the very 
next shell may contain a pearl worth a fortune? Below is one of 
the pearl oysters containing a large ‘‘stone.” Pearls must be 
handled with care. Hot water destroys their luster; ,for this 
reason pearl rings should always be taken off before washing one’s 
hands. Pearls seem to require the touch of life to keep them bril- 
liant; they have been known to get ‘‘sick” and “die” when not 
worn for a long time. 
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Peary had actually found the pole on April 6, 1909, 
just five months before his message was received. 
He was the only white man of his expedition to reach 
it. With him on the sledgmg party, in the last dash, 
were his negro follower Matthew A. Henson and four 
Eskimos. For 53 days they and their dog teams 
marched across the 


polar ice-pack, 
from the last point 
of land to the pole, 
andback, adistance 
of 950 miles. The 
way was beset with 
many dangers, yet 
courage and the 
wisdomborn of long 
Arctic experience 
conquered them all. 

It was no ac- 
cident that the 
long-coveted prize 
should have been 
won by Peary. For 
18 j>-ears he .had 
hoped and worked, 
returning time and 
again to the polar 
regions, always 
learning from his 
failures, always 
paving the way for 
the final victory. 

Born in Pennsyl- 
vania and educated 
at Bowdoin College 
(in Maine), at 25 
he had entered the 
United States navy, 
after a civil engi- 
neer’s training, and 
in 1887-88 he was 
chief engineer of 
the Nicaraguan 
Canal survey. The 
year before that, at 
the age of 30, he had 


HE NAILED THE 


STARS AND 



trips ever made, and had proved it to be an island 
(1891-92); he had brought home the great Cape 
York meteorites, the largest then known; he had 
obtained a vast mass of valuable information m 
different fields, and he had several times attempted 
to get to the pole itself, without success. On one ol 

STRIPES TO THE NORTH POLE t^ese expeditions k 
■'!! j iroze his feet so 

severely that he 
lost his toes. 

For his final suc- 
cess he received 
great honors from 
nearly all the im- 
portant nations, 
and the United 
States Congress 
gave him a vote of 
thanks and raised 
him to the rank of 
rear admiral. A 
few skeptics ques- 
tioned his claims, 
but the scientific 
world now almost 
unanimously ac- 
cepts him as the 
discoverer of the 
North Pole. 
Peat. The mak- 
ing of peat is the 
first step in the 
making of coal m 
Nature’s great fac- 
tory. Peat IS a dark 
brown or blackish 
mass of partly de- 
cayed vegeta- 
tion formed 
marshes, swamps, 
and bogs. All sorts 

Rear Admiral Robert E Pear, ^f marsh planfe, 

‘The pVntI farV^t 1909, after from mOSSeS tO 

trees, enter intoits 

discovery on AprU* 6 , 1909''^®“ made his historic composition. It 

much used for fuel 


in 


made his first trip to the Arctic regions, visiting the 

of the North was in his blood, the great white spaced 
haunted him m dreams, and he could never again 
hve at ease. His wife shared his ambition, and St 

The expedition which finally reached the pole was 
the eighth which Peary had made into the LIZ 
regions They had all been of much scientific v£e 


in 


eastern comer in one of th^ToU reTaXbk Sge SS 

° veat deposits grow from 


northern and northwestern Europe. Peat is 
ound chiefly in rather high latitudes, mostly in the 
OTthern Hemisphere. This is because most marshes 
^ bogs are in the high latitudes of the Northern 
emisphere, and not because, according to a common 
1 ea, vegetable matter decays too rapidly to form 
pea in low latitudes. Dismal Swamp, in Virginia, 
IS a fine example of a peat bog. Most peat bogs 
are within the area that was once glaciated, be- 
cause that is where most undrained depressions ap- 
propriate for bogs are found. A common plant m 
many peat bogs, which helps to form peat, is a moss 
moTO as sphagnum moss or bog moss (see Moss). 


2 to 4 inches a year. 
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The manner of peat formation is as follows: the 
various marsh plants continue to grow above and 
decay beneath. The decaying matter below is in 
water and forms a 
heavy mass of 
water-soaked tissue 
which, as time goes 
on, becomes thicker 
and thicker and 
more deeply buried 
beneath the new 
growth. Under in- 
creasing weight 
above, it is pressed 
into the rather 
spongy dark- 
colored substance 
knorni as peat. If 
the peat is buried 
deeply beneath 
sediments, such as 
mud, it is com- 
pressed much more, 
and at the same 
time it is cut off from contact with the air. Chem- 
ical changes take place in it, and in the course of 
long ages — millions of years — it is transformed into 
a form of coal. 

Peat bogs tend 
to preserve vege- 
table or animal 
remains which be- 
come buried in 
them. The leaves 
of plants which 
compose it are in 
some cases so well 
preserved that it is 
possible for botan- 
ists to determine 
the species to 
which they be- 
longed. In some 
instances, human 
and animal bodies 
have been found 
in peat bogs in a 
good state of pres- 
ervation, even 
after the lapse of 
several centuries, as 
shown by the fact 
that with them are 
Weapons, tools, and armor of the men of the distant past. 

Peat is cut out in blocks by the peasants in Ireland 
and other countries and piled in the sun to dry. It 
burns slowly, gives a dense black smoke, and leaves 
much ash. Peat compressed into compact bricks 
forms a much better fuel than in its natural state, 
but it has come into general use only where the 


PECAN 

supply of other fuels is meager. Peat is also used, 
though not extensively, for the making of paper, 
for fertilizing soils and for stable litter. 

Pecan', The pe- 
can, because of its 
thin shell and fine- 
flavored kernel, has 
long been a prime 
favorite in Amer- 
ica, and in the past 
few years has be- 
come the most val- 
uable commercial 
nut in the United 
States. The tree 
{Carya 'pecan) is a 
member of the 
hickory genus and 
is found native in 
the United States 
as far north as 
Illinois and in 
Mexico. 

While the great 
bulk of the market supply comes from native trees 
along river bottoms, plantations of considerable ex- 
tent have been set out in Virginia, North Carolina, 

South Carolina, 
Georgia, Alabama, 
Mississippi, Louis- 
iana, Texas, Flor- 
ida, and in central 
and northern Cali- 
fornia, and the de- 
mand still far ex- 
ceeds the supply. 
The pecan will 
thrive as far south 
as the Gulf of 
Mexico, and as far 
north as central 
New York, al- 
though in the high- 
er latitude crops do 
not pay cultiva- 
tion. It is especial- 
ly well adapted to 
the sections drained 
by the Mississippi 
as far north as 
central Illinois and 
central Indiana, 
and to “two-story 
farming,” which means planting the trees thinly scat- 
tered in fields where quick-growing crops like cowpeas, 
sorghum, or clover are raised for pigs to harvest. 

The trees begin to bear a few nuts the third year, 
but not until the tenth or twelfth year can commer- 
cially valuable crops be expected. An annual yield 
of 50 to 100 pounds per tree is satisfactory and the 


IRISH PEAT CUTTERS AT WORK 



The cutters use a spade, and pile up the blocks to dry. A peat bog is moist and 

spongy to walk on. 


THE MOST VALUABLE NUT OF THE SOUTH 



In sections where they can be raised, pecan trees yield a greater revenue than 

any other tree. 
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yield may be larger, depending on the size and age 
of the tree. Under favorable conditions the trees 
will live to a great age, and ther.e are, living and 
bearing in Texas and other Southern states, trees 
that are said to be 300 years old. There are about 
100 different varieties, many being cultivated im- 
provements of the native tree. The nut grows in a 
husk or outer shell very much like a hickory nut 
and falls from the opened husk when ripe. 

The pecan meats of commerce are shelled by 
machinery. The nuts are fed down from a hopper, 
seized singly between clamps at either end, and 
cracked. The rapid fingers of girls and women pick 
out the meats and sort them. Into one barrel go the 
perfect meats, into another the broken ones. 
PeC'CARY. This piglike animal of the New World 
is sometimes called the muskhog, from the presence 
of a large gland on the rump which emits a powerful 
odor. There are two species. The more northern or 
collared peccary occurs as far north as Red River in 
Arkansas, and ranges south to Rio Negro in Argen- 
tina. This species is about three feet long, occurs 
singly or in small herds of eight or ten, and is com- 
paratively harmless. The white-lipped peccary is 
about 40 inches long, and like the collared peccary 
is covered with thick bristly hairj its range is be- 
tween Paraguay and British Honduras. White-lipped 
peccaries occur in herds of 50 to 100 or more, and 
when attacked fight fiercely with their small but 
sharp tusks. Both kinds live on roots, fruits, worms, 
and the like. In cultivated districts they do some 
damage to crops, but, on the other hand, are of service 
to the farmer in destroying reptiles. Scientific name 
of collared peccary, Dicotyles tajagu or torquatus; of 
white-lipped peccary, Dicotyles labiatus. 

Peel, Sir Robert (1788-1850). “Here comes a 
bobby,” shouts the mischievous London street 
urchin when he sees a policeman approaching, and a 
lad in Dublin in a similar situation may cry out, 
“There’s a peeler.” Both of these nicknames for the 
blue-coated officer of the law come from the name of 
Sir Robert Peel, the British statesman who first 
organized the London police force (1829) and also 
the Irish constabulary. 

This man, the son of a rich cotton manufacturer 
a graduate of Oxford University (1808) with the 
highest honors attainable, and twice prime minister 
of Great Britain, was the author of many epoch- 
making measures. And yet he entered Parliament 
m 1809, at the age of 21, as a Toiy who believed in 
toe established order. This was the time when 
England, in arms against Napoleon, was opposed to 
all change because of fear of the radicalism of the 
hrench Revolution. After the close of the war this 
feeling wore away, and the march of political progress 
went on. 

^ When Peel was in the Duke of Wellington’s cabinet 
m 1829, he proposed and carried through the Catholic 
Emancipation BiU, giving Catholics the right to 
become members of Parliament and hold other offices 


(see O’Connell, Daniel). This was a complete 
reversal of the former positions of Peel and Wellington 
and it almost split the Tory party; but Peel and 
Wellington believed that it was the only measure that 
could preserve peace in Ireland. 

Peel while out of office opposed with all his might 
the great Parliamentary Reform Bill of 1832 (see 
Russell, John). In the years of Whig administration 
that followed he devoted his energies as a member of 
Parliament to strengthening the Conservative party, 
as the Tories were now beginning to be called. As 
the recognized head of that party, he was prime min- 
ister in 1834-35; but as the Whigs still had a majority 
in the House of Commons, he soon resigned. 

By legislation restoring specie payments (1823) and 
other measures. Peel had already won the reputation 
of a financier and statesman of the first rank. His 
great opportunity for constructive reform came in his 
second ministry (1841-46). Tariff duties were low- 
ered, laws limiting the employment of women and 
children in mills were passed, foreign relations with 
France and the United States were improved, and a 
new charter was passed for the Bank of England. 

Then came the crowning act of Peel’s career, in 
1846. Because of a potato famine in 1845 thousands 
in Ireland faced starvation. For a number of years 
an Anti-Corn Law League in England had been ap- 
tating to secure the repeal of the import duties on 
grain, in order to cheapen food; but the Conservative 
party, largely made up of landlords, had opposed the 
measure. Although Peel was a “free trader” on all 
else, on grain he had hitherto followed his party. 
But now “famine forced his hand,” and with the aid 
of the Whigs he repealed the Corn Laws, as a relief 
measure for Ireland. Many of Peel’s followers 
deserted him, and he was soon defeated on a measure 
in Parliament and forced to resign as prime minister. 
Though he had “lost a party, he had won a nation,” 
and for the remaining four years of his life the liberal 
measures passed by the Whigs were largely due to his 
support. When he died, from the effects of a fall 
from his horse a few years later, the common people 
felt that they had lost a friend who had given them 
“bread unleavened with injustice,” and all England 
r^ognized the loss of a great statesman. 

Pegasus (pSg'd-sHs). When Medusa was slain by 
Perseus, there sprang from her body, according to 
toe old Greek story, the winged horse Pegasus (se® 
Perseus) . Bellerophon caught and tamed Pegasus by 
means of a golden bridle which the goddess Athena 
(Minerva) presented to him, and mounted on his 
back was able to slay the Chimera, a fire-breathing 
mraster, part lion, part goat, and part dragon. 

Pegasus remained the faithful companion of 
Bellerophon, earring him wherever he chose. At 
last Bellerophon impiously attempted to mount up 
to heaven, but Zeus (Jupiter) sent a gadfly which 
stung Pegasus so that he threw Bellerophon, who fell 
to the earth, lame and blind. Pegasus, however, was 
placed among the stars. 




It was said that the sacred spring Hippocrene on 
Helicon, the mountain of the Muses, was opened up 
by a blow from Pegasus’ hoof. For this gift the 
winged steed was greatly honored by the Muses. 
Because of his association with the Muses, Pegasus 
has come to be regarded as the poets’ steed, who bears 
them aloft into the realms of fancy. 

Peking (Peiping), China. The name Peking means 
“northern capital.” And time and again, through nine 
centuries, Peking has been the capital of all China. 
But when Nationalist forces seized it in 1928, they 
ousted the nominal president of China and changed 
the city’s name to Peiping. That means “noithern 
peace.” The Nationalists then made Nanking the capi- 
tal. In 1937 the Japanese took Peking and held it 
until 1945. Then after the Communists overwhelmed 
China in 1949, they changed the city’s name back to 
Peking and made it the national capital. 

Peking is a city of crowds and huge walls of mud 
and dust, of incredible filth intermingled with a 
strange and ancient oriental beauty, of hovels and 
shining temples and palaces. As people walk down a 
narrow squalid street, groping their way through 
never-ending streams of chattering crowds, they hear 
shrill cries of warning and squeeze against doorways 
while a caravan of camels lumbers by. They have come 
perhaps from far-away Mongolia, across the Gobi 
Desert, through the Great Wall, bringing to Peking 
rich wares from the north. They force a path through 
the tangle of two-wheeled hooded horse-drawn carts 
and man-drawn jinrikishas. A lean barelegged jin- 
rikisha puller protests, hurling a volley of insults at 
the camel drivers, while a Chinese ofiicial sitting 
in the vehicle looks on unmoved, his arms 


City, as well as the famous Forbidden City where the 
emperor used to live, and which only a few foreigners 
had ever penetrated until the Boxer rebellion brought 
European and American troops to Peking in 1900. 

South of the “Tatar City” is the so-called Chinese 
City, enclosed by a 30-foot wall, built in 1543. Thus 
Peking is a double city, with an area of about 25 
square miles and a circumference of 30 miles. 

From the top of the Tatar wall one sees innumerable 
Buddhist temples and old palaces peering out from 
groves of trees, in contrast to the low huddled houses 
in the more crowded quarters. The red, blue, or 
yellow tiles of the gracefully curving temple roofs put 
gorgeous splashes of color into the scene, while a 
touch of silver from some lotus pond flashes in 
the background. 

A better view of the Forbidden City can be 
obtained from Prospect Hill, an artificial mound 150 
feet high topped by five summits, on each of which 
stands a temple. Near by are the crumbling palaces 
and homes which housed the former emperors and 
their courts. Gracefully arched bridges of white 
marble lead over the flower-bordered pools which dot 
the parks, and everywhere the oriental love of delicate 
decorative details is manifest. One of the old imperial 
buildings housed a pnceless collection of royal treas- 
ures, which were removed to the interior of the 
country when the Japanese seized Peking. 

In the Chinese City, the most notable building is the 
Temple of Heaven, with its huge altar, where for five 
centuries the emperors prayed to Shang-Ti, the 
Supreme Being or God of Heaven. But more inter- 
esting than ancient palaces or temples is a trip through 


stolidly folded. 

To get a good view of Peking one mounts the 
famous wall of the Tatar City, as the northern 
portion of the former capital is called. This 
wall is 42 feet high and nearly 40 feet broad 
at the top, and marked off at intervals by 
lofty and imposing watch-towers. It is a relic 
of the Tatar invasions of the 10th and 12th 
centuries, and incloses the former Imperial 

THE “FRONT GATE” OF PEKING 














PEKING 


- 112 


A CITY OF TEEMING STREETS AND TOWERING TEMPLES 



the ciowded bazaars. Furs 
of tiger, leopard, and wild 
cat are offered for sale, 
along with costly em- 
broideries and brocades, 
jade and porcelain wares, 
strange candies and 
sugared fruits — all imn- 
gled in great confusion. 

Within the Tatar City 
IS the Legation Quarter. 
Heie are the foreign lega- 
tions, banks, clubs, and 
business houses. Befoie 
the Communist i6gime it 
\ias a self-sustaining city, 
i\ith its own government, 
police, and public utilities. 

Peking’s environs also 
are full of interest. Eight 
miles away is the famous 
summer palace of the 
former imperial family. 
The grounds are a fairy- 
land of artificial moun- 
tains over which wind 



The top picture shows a typical scene in the business section 
of Peking. Two workers, one a rickshaw man, find respite from 
toil by pausing for lunch right on the curbing of one of the 
busiest streets. At the bottom we see the altar of prayer for good 
harvests, a part of the Temple of Heaven. The roof is made of 
porcelain tiles of an exquisite deep blue color. 


intricate pathways and miniature streams and water- 
falls. A short railway journey will take the traveler 
to the Nankow Pass in the Great Wall, through 
which passes most of the trade between Mongolia 
and China. In a picturesque, hill-encircled valley, 
two hours' journey by donkey from Nankow, are the 
Ming tombs. An avenue three miles in len^h lead- 
ing to this ancient burial place of the emperors 
of the Ming Dynasty is lined with large images carved 
from solid blocks of marble, reptesenting lions. 


elephants, camels, horses, 
military officials, and 
sages. 

For centuries Peking 
has been the cultural cen- 
ter of China. The nation’s 
great scholars attended 
its universities and won 
here the coveted degrees 
which were the key to 
high public office. When 
the Japanese conquered 
the city, the five national 
universities moved with 
their faculties and stu- 
dents into the interior, 
leaving behind them most 
of their books and lab- 
oratory equipment. 

Although Peking is the 
center of a large Chinese 
trade it is not mdustiially 
important. Most of its 
commerce is carried on by 
railway through the great 
seaport of Tientsin (sc^ 
Tientsin). Following the Japanese conquest, the city 
was the focal point of the puppet governments m 
occupied China. After Japan surrendered in 1945 
World War, Second), Peking was restored to s 
Chinese. Population (1953 est.), 2,768,149. _ . 

Pelican. Nature must have been in a jovi 
mood when she fashioned the queer-looking pelican. 
She kinked a vertebra in the bird’s neck, so that t ic 
pelican can never raise its face; she gave it a long) 
weak beak, more than a foot long; then she fasten 


HOW THE PELICAN DOES ITS FISHING 
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The large picture is a portrait of a brown pelican. Its beak pouch can hold two quarts. ITotice the metal band put c 
left leg by a bird student for identification. Kow watch it fishing. First, it dives straight down. Then it hits the ■? 
cleanly, its wings held straight back. Finally, after seizing and eating the fish, the pelican rises to scout for more 
It may soar for hours at a time. At the lower right, two pelicans spar for possession of a fish. 
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PELICAN — 

to the lower mandible a pouch of skin that stretches 
to a depth of six inches. Some species of pelicans 
use this pouch as a net in their fisherman trade, 
scooping fish into it through their wide open mouths. 

These solemn-looking birds are fond of company, 
flocking together in great colonies to bring up their 
famihes, and they usually set 
out in groups on fishing trips. 

One might wonder what enjoy- 
ment the pehcan derives from 
this close association with his 
fellows, since he is a silent crea- 
ture, emitting no sound except- 
ing an occasional grunt. 

On land, pehcans are awk- 
ward birds, but in the air they 
perform graceful and magnifi- 
cent group flights. They sudm 
very well. Their bodies, built 
with numerous air sacs, are 
buoyant as cork, and their large 
webbed feet make strong paddles. 

Baby pehcans are naked and bhnd at birth and re- 
quire parental care until they are eight weeks old. 
They are fed on predigested fish; that is, the parent 
regurgitates the food for the young from its crop 

PREPARING REEDS AND QUILLS TO WRITE 


WITH THE STYLUS 



1 ^^ 

This chalk relief of 1350 B.C. shows sharp- 
eyed Egi^tian bookkeepers deftly using the 
stylus to inscribe records on wax-coated tablets 
of wood. 


nests in trees, these birds place their one to three 
coarse-shelled eggs in crude nests built on low bushes 
or on the ground. 

Western North America is the home of the white 
pehcan, W'hich frequents inland fresh-water lakes as 
far north as Canada. During the breeding season the 
male of this species has a pe- 
culiar bony crest on top of the 
upper mandible, which drops o5 
later like the antlers of a deer. 
The easternmost breeding area 
of this bird is Yellowstone Lake, 
Wyoming. Formerly they nested 
as far east as the Mississippi 
River, but the gregarious habits 
and showy coloring of this great 
pelican proved so great a temp- 
tation for the hunter that they 
were driven to more secluded 
regions. The common, or r^ 
seate, pelican of Europe h 
believed to be a species closely 
American w'hite pehcan, wliich it 



To skilled hands and reed pens (upper 
left), we owe priceless manuscripts. At 
the upper right we see how knives 
sharpened quiU pens and became known 
as “penknives.” At the lower right 
are the quill pens and the many acces- 
sories that graced a writing desk in the 
18th century. 

into its pouch. To see the par- 
ents feeding these wabbhng and 
ugly babies is a furmy sight. 

The old bird opens its great 
beak, and the httle pehcan 
sticks his head in and helps him- 
self to the fish soup. As the 
young grow larger they go farther and farther in for 
their meals until their heads and necks are pushed 
far within the parents’ capacious maws. 

There are eleven species of pehcans in the temper- 
ate and tropical regions of the world, three species 
inhabiting America. The larger pelicans measure 
about five feet in length and have a wing span of nine 
feet. Except the spotted-billed pehcan of Asia, which 



related to the 
. resembles in habits and plumage. 

The brown pelican is found in Florida and along 
the Gulf coast of the United States and on the 
Atlantic coast of Central and South America as far 
as Brazil. Thousands of these birds nest every year 
on Pehcan Island in Indian River, Fla., which is a 
government reservation for them. It is the unofficia 
state bird of Louisiana. The California brown pelican 
inhabits the western coast of the United States an 
Mexico. (For picture in color, see Birds.) _ 

Pehcans belong to the family Pelecanidae (orocr 
Steganopodes). Scientific name of white pelican, rc- 
ecanus erythrorhyncus; of brown pehcan, P- occim 
talis; of Cahfornia brown pehcan, P. caUforniciis. 

Pen. When an ancient Koman 
wrote a letter he inscribed tie 

words on the wax-coated sur 

face of tlun boards or tablets 
with a pointed bone or 


metal 

stylus. For books and other 
writings intended to be 
served, the scribe wrote on s ee 

of papyrus or parchment with a 

spht reed pen {calamus)- ' 
reed pen, wdiich is used ko “ 
day in Iran and some other 
Eastern countries, was the or i 
nary writing implement m 
rope until the introduction oi 
paper made finer pens 

and quill pens came into use. They wmre emploj'o - 
generally that the quill came to be an accepted _ 
of the w'riting profession. These quills were taken r 


the wring of a large bird, usually a goose or swan. 


and quiU pens are stiU occasionally used. 


The qui'^ 


gives us our wmrd “pen” (from the Latm ,.jj 
“feather”) and the term “penknife,”^ w'hicb ^ 
used to mean a pocketknife, is a reminder of 




3. Each blank is hand-tipped with a granule of iridiunif and the gold is fused over this with blow torches. 4. After being rolled and 
cut out of the blanks, the points are fed into a press that punches the vent hole and imprints the trademark. 
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PEN 


days when people used the pocketknife to mend their 
quill pen points. 

Experiments were made in the manufacture of steel 
pens late in the 18th century. A penmaker named 
Wise produced steel pens in 1803, but they were not 
satisfactory. Joseph Gillot of England made a suc- 
cessful steel pen in 1820. John Mitchell used ma- 
chinery in making pens in 1822. These so-called 
“barrel pens” were tubular and had nib and barrel 
in one piece. About 1828 James Perry introduced 
“slip pens,” somewhat like those of today, for use 
with holders. The manufacture of steel pens in the 
United States began in 1858. Today the chief 
American factories are at Camden, N. J., and Phila- 
delphia, Pa. England’s pen industries are centered 
in Birmingham. 

The pens are made from sheets of fine steel, about 
1/40 of an inch thick — about three times as thick as 
the finished pen. The strips are heated, then slowly 
cooled to soften the metal. Rollers stretch the strips 
until they are the required thinness. Then machines 
stamp out the pointed blanks. A central hole is 
punched to hold the ink, and the flat blanks are 
curved into the familiar pen shape. To make the 
points tough and springy, they are again heated, 
dropped into cool oil, and tempered over fire. 

Gold pens, used chiefly in fountain pens, are tipped 
with iiidium, osmiridium, or an alloy of platinum and 
iridium to piotect the soft gold from wear. Fountain 
pens have a reservoir of ink in the barrel. This feeds 
the point automatically when the pen is piessed down 
in writing. A smooth flow of ink was first achieved by 
L. E. Waterman in 1884. The modern fountain pen 
has five basic parts — a nib; a hard rubber or plastic 
barrel containing the ink; a feed which regulates the 
flow of ink from barrel to point; a section which holds 
the feed and nib; and a cap to cover the pen when it is 
not in use. Some elaborate pens have as many as 21 
different parts. Even the simplest pens require more 
than 200 separate manufacturing processes before 
they are complete. Fountain pens are filled with a 
special filler or automatically by drawing ink into the 
barrel through the point. A “snorkel” type of pen 
has an extensible tube through which ink is drawn. 


A bail-point pen that writes under water or on 
cloth or plastic as well as on paper was invented by 
Ladislas Biro. For a point, the pen has a minute 
steel ball that rolls ink onto paper instead of in- 
scribing it. A quick-drying viscous ink is used 
Pencil. Anyone using his share of the lead pen- 
cils manufactured in the United States uses up seven 
every year. About a billion pencils a year are needed 
to supply the country. Laid end to end, this many 
pencils would extend three and a half times around 
the earth. 

Whole forests of timber must be cut to supply the 
wood for these pencils. The only really satisfactory 
wood for pencils is the soft, rather “cheesy” red 
cedar. Most of this comes from Tennessee and Cali- 
fornia. Cheap pencils are often cased in poorer 
kinds of cedar and in other woods. 

Lead pencils do not contain lead, but graphite, a 
form of carbon (see Graphite). Lead was once used 
for marking, however, and we still use this name. 
The graphite as it comes from the earth is refined, 
pulverized, and mixed with fine clay to produce leads 
of various degrees of hardness. Sometimes a little 
lampblack is added to increase the blackness. 

The thick, doughy mixture is squeezed through per- 
forations in a plate until it is smooth, and then 
through a perforation the size of the finished lead. 
As the long, black strings come out, they are nippe 
off in pieces of the right length, straightened, an 
allowed to dry. After drying, the pieces are 
into trays, sprinkled with carbon dust, and hake 
for several hours to e.xtract all moisture. 

The leads are then ready for the cases. These are 
made by milhng the w'ood into seven-inch slats an 
cutting from four to seven grooves in these, f / 
leads are slipped into the grooves, which are just ig 
enough to hold them, and a cover slat is glued on an 
clamped. When these blocks have dried sufficient j, 
a shaping machine mills each of them into a niim M 
of perfectly formed pencils. These are then painte , 
labeled, tipped with erasers, and boxed. 

Colored pencils are made by mixing coloring rna « 
with chalk, clay, or wax. Carpenters’ pencils an 
china-marking (“grease”) pencils, which are very 


THE PURIFIED GRAPHITE THAT DOES THE WRITING 






To purify graphite for pencils, it is pulverized and mixed with hot 
water. This mixture is passed from tub to tub until the impurities 


that would form hard spots in pencil leads settle. A 
removes the water and leaves the graphite m siaos i 




of paper strips, wound spirally and l/A mill mixes the graphite with clay and water into a 

glued. They are “sharnened” bv un- dies to form long stings of “lead.” 2. Mter being cut and air dried, the 

° IT ^ “iro snarpenea oy un leads are placed in crucible boxes and are tempered and toughened in ovens at white 

rolling the paper a strip at a time. heat. 3. Red cedar slats for the casings are seasoned and dried before they are grooved 
A^Tlile not it? old iri tbo non the ‘o receive the leads. 4. Mter m^y other operations, the completed pencils are care- 
' line 1101 as Olu as rne pen, tne f^Uy inspected, and the perfect ones are packed for shipping. 

lead pencil has a long history. In 


the Middle Ages, scribes used the metal lead for 
ruhng faint lines on parchment. About 1400, graphite 
appealed and was given the name “black lead.” Dis- 
coveij’^, in the 16th century, of a mine of extremely 
pure graphite in the Borrowdale Valley of northern 
England hastened the adoption of graphite lead pen- 
cils. The English graphite could be cut in rods and 
used without further manufacture. When the Bor- 
rowdale mine ran out, pencil makers were forced to 
yse graphite of lower purity. This had to be pulver- 
ized and mixed v ith a binder. Manj' were tried, and 
m 1795 the present-daj’' clay binder proved successful. 

The lead pencil has had its present form since the 
latter part of the 17th century. Earlier, metal clips 
were used to hold the graphite rods, or the rods vere 
''rapped vith twine that was unwound as the pencil 


was used. Finally, about 1686, a method w^as de- 
veloped for casing the graphite in wood. 

Today mechanical, or automatic, pencils offer some 
competition to lead pencils because they do not have 
to be shai-pened. A popular form of mechanical pencil 
has a casing of metal and a lead that slips out at 
the point as needed. VTien a new lead is inserted at 
the point, it is caught in a clutch on the end of 
a rod that bears a projecting stud on one side. This 
stud is seated in a spiral groove cut along the length 
of a cylinder inside the casing and connected to the 
cap. Turning the cap turns the cylinder, and the 
stud of the clutch moves down or up in the spiral, 
causing the lead to protrude for WTiting or to with- 
draw into the casing. Extra leads are carried in a 
magazine, which is usually topped with an eraser. 







PENDULUM 1 

Pendulum. One day in 1583 a youth of 19 made a 
great discovery. The scene was the cathedral of 
Pisa, in which a great lamp swung to and fro on a 
long chain. The youth timed the vibrations of the 
lamp by his pulse, and found that no matter how the 
length of the swings varied, they were always finished 
in the same time. From this discovery of Galileo’s 
(see Galileo) grew the pendulum — still used in many 
clocks of our day (see Watches and Clocks). 

If we pull a pendulum slightly to one side of its 
position of rest and then release it, it swings down- 
ward under the pull of gravity until it reaches the 
center. Then its momentum carries it beyond this 
point. Soon gravity over- 
comes momentum, and the 
pendulum starts back. It 
swings to and fio until it 
stops, but the time of each 
beat or “oscillation” is al- 
ways the same. The only 
factors affecting the period 
of the pendulum are the 
force of gravity and the 
length of the rod. This 
swinging of equal arcs in 
equal timefe is called “iso- 
chronism.” 

We can control the period 
of a pendulum, therefore, 
by adjusting its length. 

Every pendulum now has a 
screw below the weight, or 
“bob,” by which it can be 
raised or lowered on the 
rod, to regulate the time of 
beating. Temperature vari- 
ations also affect pendu- 
lums, because a rising tem- 
perature causes the metal 
of the rod to expand and lengthen, and the beat is 
slower. This effect is largely neutralized in “compen- 
sating” pendulums. These replace the simple rod with 
bars of dissimilar metals side by side, each bar being 
connected at the top to its neighbor on one side, and at 
the bottom to the other neighbor, out to the end bars. 
Since the different metals expand unequally, and the 
arrangement of the bars cancels the upward expansion 
of one bar by the downward expansion of another, the 
length of the assembly remains practically unchanged, 
through wide temperature changes. The alloy invar 
(see Nickel), wliich is scarcely affected by tem- 
peratures, is often used for making high-grade pendu- 
lums, particularly for scientific instruments. 

Another compensation method widely used has a 
deep cup of mercury as the bob. This is proportioned 
so that the expansion of the mercury lifts its mass 
enough to compensate for the lengthening of the rod. 

“Torsion” or twisting pendulums obey different 
laws. They are weights supported by fine threads of 
quartz or wire. As the weight turns slowly on the 
axis formed by the wire it twists the wire, short- 


ening it slightly, and thus lifts itself against gravity. 
When gravity and the resistance of the wire to further 
twisting equal the twisting force, the twisting stois 
and the wire untwists, turning the weight the other 
way. Momentum carries the weight through the mid- 
point — so the arrangement twists one way, then the 
other, just as a pendulum swings, provided small 
impulses are given to compensate for frictional losses 
A watch balance wheel has a motion to and fro much 
like a torsion pendulum. 

A given pendulum will beat faster in high latitude 
than at the Equator, since the force of gravity is 
strongest at the poles. A pendulum beating seconds 

at New York City would be 
39.101 inches long; it would 
be about 39.020 inches at 
the Equator. 

Pendulums of fixed 
length also beat slower 
when taken above sea level, 
since moving them farther 
from the center of the earth 
lessens the force of gravity. 
This effect is so precise 
that pendulums afford the 
best means of measuring 
altitudes. Those used by 

the United States Coast and 

Geodetic Survey are mar- 
vels of precision. Special 
forms have been devised for 
use at sea. Foucault used 
the pendulum to demon- 
strate the rotation of the 
earth, and others to weig 
it (see Earth). 

Penguin. Seen from a dis- 
tance, a coloiiy of th^e 
strange sea birds of e 
Southern Hemisphere might easily be taken 
semblage of little men. They stand erect an 
footed, often drawn up in long regular fi es, 
soldiers, and they walk with a tread so state y 
dignified that the sight is irresistibly g^, 

the species known as the king penguin, the , 
blance to man is heightened by the coat “ ^ i, 

blue which covers the back, set off by the 
plumage of the head and the white of the breas , 
a yellow cravat at throat. _ f o hie 

The penguin looks more like “a ca-ricatine oi^ 
fat human being than an ordinary diving bir , 
the celebrated naturalist William led 

was this ludicrous resemblance to mankind 
Anatole France, the great French noveli^, o 
his famous story ‘Penguin Island’. In this ^ 
of a snow-blinded missionary who was gyf, 

storm to a remote shore. Upon landing ggjfl. 
prised to find, as he supposed, the inhabitan s 
bled to meet him. As they stood about .^j^g 
preached to them, and interpreting their n 
and bowing as signs of assent, he performed 


A SEAFARING PENDULUM 



L _ _] 

Dr. F. A. Vemng Memesz, a celebrated Dutch scientist, 
devised this complicated apparatus to measure accurately 
the force of gravity at sea. Mirrors on the pendulums re- 
flect light, and the beams combine into one, swinging in 
perfect umson no matter how the boat moves about on the 
surface of the sea or is tossed by the waves. 



HOW PENGUINS GREET ANTARCTIC SPRING 




Above, Adelie penguins pose, doze, bow, chatter, swagger, and nest in a typical breeding colony or rookery. They arrived at 
their breeding ground in mid-October (Antarctic springtime) after wintering on oceanic ice packs. Lower left, a penguin 
suitor shows ofi his “waistcoat” while the hen of his choice coyly cocks her head. Next, a parent proudly presents twms 
of sooty gray. Though almost buried by a spring bhzzard, a sitting penguin (lower right) faithfully guards the nest. 
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PENGUIN 

of baptism upon them. Great was the surprise of 
the good man when he later discovered that he had 
been speaking to a colony of penguins! 


This story might seem more plausible if the fossil 
penguin of prehistoric ages, which stood 6 feet high, 
were still in existence. The largest penguins of today, 
which belong to the emperor penguin species, stand 
about 3 1 feet high, but they weigh about 80 pounds. 

Ages ago the penguin could fly as well as any other 
sea-bird, but today its wings are short paddle-like 
flappers, entirely useless for flight. Since the bird 
inhabits only remote lands, in or near the Antarctic 
regions, where it has few human or animal enemies, it 
came to spend all its time on land or in the water. 
Generation after generation it failed to use its wings 
for flying, and so in the course of long evolution those 
wings became very small and stiff and lost their long 
feathers, until now they cannot be moved at the 
middle joint like the wings of flying birds. But the 
penguins became wonderful divers and swimmers, 
using their wings one after the other as a man paddles 
a canoe with a double paddle, and steering with their 
feet. They also developed a very thick coat of fat 
to protect them from the intense cold of the regions 


where they live. This fatty layer may finally lead 
to the extinction of the penguin, like the great auk 
of North America, unless it is protected by laws; for 
hunters now kill the birds in enor- 
mous numbers and boil them 
down f or oil . Fish is the penguin’s 
chief food, so the fat and oil have 
a disagreeable fishy flavor. 

The haunts of these birds are 
the islands of the Pacific Ocean and 
the Antarctic regions, and the rocky 
coasts of New Zealand, Australia, 
and parts of South America. There 
they nest in great colonies and 
from their nesting places is collected 
some of the fertilizer called guano. 

The one or two chalky wlute 
eggs are laid in a crude nest on the 
ground. The baby birds are bom 
covered with down, and require 
care for a long period. In some 
species not only the parents, but 
solicitous neighbors feed and care 
for a single young bird. The grown 
birds bite savagely when molested, 
but they show little fear of man, 
since for generations they have 
lived in regions where human 
beings are rarely seen. 

Penguins form the family Spheniso 
dae of the order Sphenisciformes There 
are about six genera. Scientific name of 
emperor pengmn, Aptenodytes fasten, of 
king penguin, Aptenodytes longirostns, 
of Adfilie penguin, Pygosceles adehet 

Penn, William (1644-1718). The 
despised and persecuted sect of 
Quakers were greatly elated when 
William Penn, the talented young 
son of Admiral Penn, became an 
open eonvert to their religious views, taking so promi- 
nent a part in their demonstrations that he was 
expelled from Oxford where he was then a student 
At first the admiral stormed at his son, for Kmg 
Charles II was about to raise the elder Penn to the peer- 
age but drew back when he heard that the son had 
become a Quaker. The father’s anger, however, was 
short-lived; he soon forgave him, and the rich and 
Nghly placed William Penn became the most promi- 
nent Quaker in England. 

Likewise, William Penn became the most famous 
of all the colony-builders of America. His province 
of Pennsylvania (or “Penn’s woods”) was a princely 
domain more than 50,000 square miles in area. The 
land was granted to him by King Charles II in 1®°^’ 
in payment of a debt owed by the Crown to Adroira 
Penn and inherited by William upon the death of his 
father. William Penn had frequently suffered pers^ 
cution and imprisonment for his religion in England. 
Neither could he nor his fellow -sufferers find a place 
of refuge in any of the established colonies of America, 
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A TRAGI-COMEDY IN THE ANTARCTIC 
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Of all egg-stealers, undoubtedly the worst robber is the sheathbill, an Antarctic bird 
which haunts the rookeries of penguins and shags. Here you see two sheathbills gettine 
a meal at the expense of a poor helpless penguin. One of the sheathbills annoys the 
penguin, who reaches forward to attack, thus leaving her nest unprotected. The second 
makes a thrust at the egg with its sharp beak, and the two thieves triumphantly march 
away with their booty, while the simple-minded penguin is apparently stiU unconscious 

of her loss. 
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for the Quakers were regarded as undesirable citizens. 
It was, therefore, to found a haven for people of all 
creeds or of no creed that Penn in 1681 sent out the 
first settlers to his colony of Pennsjdvania 

Although the power to make laws, establish courts, 
and otherwise regulate the affairs of the colony was 
conferred upon Penn by the king, he established a 
popular government, giving to the people the right 
to elect an assembly which should make their own laws. 

Penn’s most conspicuous success 
was in his dealings with the Indians. 

Soon after his arrival in the colony in 
October 1682, he entered into nego- 
tiations with the Delaware Indians. 

Several treaties of friendship w'ere 
concluded. The most famous was 
signed, according to tradition, on 
June 23, 1683, under a great elm tree 
on the banks of i.he Delaware. It pro- 
vided that the English and the Indians 
would "live in love as long as the sun 
gave light.” For more than 70 years 
thereafter (until the French and 
Indian War) Penn’s ideal of open and 
fair treatment kept this territory 
at peace while other colonies were 
suffering Indian warfare. 

Penn had established a home in 
Philadelphia, the capital of his colony, and there he 
would gladly have spent the remainder of his life; 
but'after two years in the colony he was called back 
to England by business and was detainjed there for 
15 years. 

After the Revolution of 1688, which brought 
William and Mary to the throne of England and 
Scotland, Penn was suspected of giving aid and com- 
fort to the dethroned James II, and was once arrested 
for treason. In 1692 he was deprived of his colony, 
but two years later, the charges against him having 
been dismissed, he regained Pennsylvania. In 1699 
he revisited his province. 


Vast changes had taken place during his absence. 
Tw^enty thousand people now inhabited the province. 
Many of them knew nothing of William Penn except 
that he owned their colony and possessed rights which 
they wished to exercise. They demanded an even more 
democratic government than Penn had given them 
before. He granted their request, and in 1701 signed 
a charter (the “Charter of Privileges”) which remained 
in force for 75 years— until the Revolution. 

Late in the same year, business 
forced Penn to return to England and 
leave his beloved colony, which he 
was never to see again. Troubles 
crow'ded fast upon him. He got into 
money difSculties, and spent nine 
months in a debtor’s prison rather 
than pay the extortionate claims of 
a swindling steward. Friends came 
to his aid and obtained his release, 
but not until his health had been 
permanently impaired. His last years 
were further vexed by quarrels with 
Lord Baltimore, the proprietor of 
Maryland, by disagreements with the 
people of his province, and by the 
dissipations of one of his sons. He was 
making arrangements to surrender 
his colony to the Crown when he was 
stricken with paralysis; and so Pennsylvania became 
the property of his descendants. Their rights, except 
to private estates, were sold to the Commonwealth 
of Pennsylvania during the Revolutionary period. 

William Penn was the author of a number of works, 
among which the chief were: ‘No Cross, No Crown’, 
a work of Christian piety; ‘The Great Case of Liberty 
of Conscience’, an able defense of religious toleration; 
and ‘The Present and Future Peace of Europe’, a 
work which may be said to have foreshadowed the 
Hague Tribunal and the League of Nations. His 
‘Fruits of Solitude’, a treasury of wise maxims on 
life and conduct, is still widely popular. 



WILLIAM PENN 
Founder of Pennsylvania 


The KEYSTONE STATE, 

PENNSYLVANIA. The nickname “Keystone State” 
was given Pennsylvania more than 150 years ago. 
VTien the Union of 13 states was formed, six states 
nere north of Pennsylvania and six were south. Penn- 
sylvania vas the “keystone of the arch.” 

It is still a keystone state not only because of its 
geographical location, but also because of its immense 
natural resources, vast industrial development, and 
great population. Only New York and California ex- 
ceed it in population, only New York in value of manu- 
factured goods, and only Texas in value of minerals. 
In steel and many steel products, all-important to the 
nation and the world, Pennsylvania ranks first. 

The name Pennsylvania means “Penn’s Woods.” 
Charles II gave the province this title, honoring Penn’s 
father, when he granted it to William Penn in 1681. 
The next year Penn established the colony as the 


a TITAN of INDUSTRY 

“Commonwealth of Pennsylvania.” After it became a 
state in 1776 this remained the official name. 

Natural Wealth of the State 
Pennsylvania’s boundaries bespeak its keystone po- 
sition. The state starts from the Delaware River, in 
colonial times the most important water channel into 
the New World. To the south, the boundary arcs 
around little Delaware, following the liim^ufveyed im- 
der a warrant from William Penndn'l701. Beyond the 
arc the boundary is Mason an^ Dixon’s line, w'hich 
separated free states and slaVe states until the Civil 
War. The northern boundary, sweeps westwmd more 
than 200 miles, then hooks northward near the north- 
west comer to include a strip of land and a port on 
Lake Erie. This tract, knownhs the Erie Triangle, was 
bought from the United States government in 1792 to 
get the port. George Washington signed the deed. 
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A ■RTRn’S-F.YE VIEW OF PENNSYLVANIA’S HILLS AND VALLEYS 
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Rising from the Piedmont in the southeast part of the state, the broad Appalachian area crosses from northeast to southwest. la 
the west is a high plateau, deeply carved by rivers into a mountainous terrain. 


Within these boundaries Pennsylvania presents a 
rich expanse of mountains and plains, cut by deep 
rivers and valleys. The Piedmont Plateau that runs 
north and south through the Atlantic States cuts 
diagonally across the southeast corner of Pennsyl- 
vania. Rising from the Piedmont are the Blue Moun- 


AMERICA’S MUSHROOM STATE 



tains, the outlieis of the broad Appalachian range tto 
traverses the state from northeast to southwest. 1^ 
yond the Blue Mountains and the valleys form 
by the Susquehanna and its tiibutanes are « 
Alleghenies. In the southnest in the Negio i oun 
tarns is hlount Davis, the highest point in the s a , 
vith an altitude of 3,213 feet. In tte 
northeast rise the Pocono Mountains, a 
extension of New York State’s Catsu p a 
teau. The Poconos are a favorite reson 
aiea. The main passes through the mourn 
tain regions are the vallejm of the Delaware 
Rivei in the east, the Allegheny River 
the V est, and the Susquehanna 
the center. Its branches join at Sun u^- 
West of the Alleghenies is a broad P®' 
teau, made up of broad tableland carved 
to deep valleys and mountains by n 
Here the Allegheny River flowing so 


ward and the Monongahela Diyer^_o^^ 


, northward join to form the Ohio 
4 Pittsburgh. The entire western sec i 
’ j from 1,000 to 1,500 feet above sea levre . 


Most of the nation’s mushroohis are grown in Pennsylvania, in specially built 
buildings. To control the temperature, the foundations are made of concrete, 
the double walls are insulateda and no sunshine is admitted to the rooms. 


Pennsylvania’s climate varies m 
regions. In the southeast, winters are 
and summers often hot and hunii , 
heavy rainfall during the occasiona g 

hurricanes. In the mountains the a 

number of below-freezing days is abov 


The valley lands are comparative y 


from damaging frosts, and rainfal 
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distributed over the crop-growing seasons. Annual 
precipitation varies from 34 inches in the north cen- 
tral region to 50 in the southwest. 

Although Pennsylvania was once almost covered 
with dense forests, it no longer ranks among the im- 
portant lumber states. Large-scale lumbering opera- 
tions in early days cleared more than half of its forests. 
Today the state has about 15 million acres of forests, 
about four fifths privately owned. The Allegheny 
National Forest includes about 720,000 acres; another 
If million acres are in state forests. 

Wealth from Manufacturing 
Pennsj'lvania is one of the great industrial states. 
It ranks third after New York and Ohio in the value 
of its manufacturing. About a third of its workers 
are employed in its thousands of factories and mills. 

The tremendous output of Pennsylvania’s blast fur- 
naces, steel mills, and foundries accounts for its 
largest industry — the production of primary metals. 
Iron and steel are produced in all but six of its 66 coun- 
ties. Most of the steelworks are near Pittsburgh, in 
one of the nation’s largest steel-producing areas. A 
huge steel mill began operation in 1952 near Morris- 
ville on the Delaware River. It uses Venezuelan ore. 

The manufacture of machinery is next to steel in 
importanee. Refrigeration and textile machinerj'- and 
valves and fittings are the main products. Other 
large industries are the manufacture of fabricated 
metal products, te.xtiles, and food products. 

Minerals for Pennsylvania’s Industries 
Pennsylvania’s high rank as a manufacturing state 
is mainly due to its access to raw materials. In the 
early days of American industrial development, the 
state had unlimited coal deposits and enough iron 
ore, limestone, and other materials needed to make 
pig iron and steel. With the increase in demand, 
its supplies of iron ore were soon exhausted. Before 
they were gone, however, enormous deposits of high- 
grade ore were discovered in Michigan and Minne- 
sota across the Great Lakes. This ore could be de- 
livered to the Penns 3 dvania furnaces and mills by 
cheap water transportation. Along with Peimsylvania 
and West Virginia coal, these ore deposits aided the 
swift growth of the state’s iron and steel industry. 

Today great fleets of ore boats and barges from 
ports in the Lake Superior region ply through the 
Great Lakes to docks on the Ohio and Pennsylvania 
shores of Lake Erie. There the ore is transferred to 
railroad cars which carry it to blast furnaces and 
steel mills in the Pittsburgh area. At the same time, 
^ilroads and river barges haul Pennsylvania and 
u est Virginia coal to the furnaces and mills. They 
also bring Pennsylvania limestone, which is essential^ 
to the manufacture of iron and steel. 

The state still has vast reserves of coal. It ranks 
PRt in the nation in coal mining, producing about 
oO per cent of the total suppl 3 \ It mines prac- 
iMUy all the country’s anthracite, which is used 
Pnncipall}' for heating. It ranks second only to 
,|^t Virginia in the production of bituminous coal, 
his “soft” coal is used chiefly by nulls and fac- 


A GREAT INDUSTRIAL STATE 



Most people know Pennsylvania as the “Iron and Steel State,” 
but its manufactures are varied, as these pictures show. This 
large oil refinery at Marcus Hook produces aviation gasoline. 



At Mahanoy City, in the heart of anthracite fields, is one of the 
world’s largest coal breakers. Here coal is loaded into rail- 
road cars. The conveyer dumps rock and slate on the bank. 



Milton S. Hershey founded the town of Hershey in 1903. On a 
cornfield he built the world’s largest chocolate and cocoa factory 
and many community facilities for education, work, and play. 
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tories (including coke and by-product plants), rail- 
roads, and steam-electric power plants. Much of the 
coal mined is sold within the state but large quanti- 
ties are shipped to Eastern cities and abroad. 

The entire Appalachian bituminous coal fields ex- 
tend over an underground area of about 70,000 square 
miles. About one fourth of this area is in western 
Pennsylvania. The state's anthracite fields are in the 
Wyoming Valley near Scranton and Wilkes-Barre. 

Pennsylvania is first among the states in produc- 
tion of coke, pig iron, stone, cobalt, slate, and cement. 


farms of the Quakers and Pennsylvania Germans 
Elsewhere, in the mountain valleys and on the west- 
ern plateau there are good pastures and fine orchards, 
as well as small crop farms. 

Water and Land Transportation 
During the first half of the 1800’s canals played an 
important part in the internal development of Penn- 
sylvania. By 1830 the state had more than 700 mdes 
of canals, with many more miles under construction 
These water routes offered strong competition to 
New York’s Erie Canal for trade with the West. 


VULCAN’S FORGE IN A MODERN SETTING 



Here is a night view of a huge steel mill at McKeesport. In the 
foreground are river barges loaded with coal and limestone. 
The iron ore is brought here by rail. Jhe round-topped towers 


are blast furnaces where the pig iron is made. The tall 
lead from the open-hearth furnaces where pig non and owh 
materials are “cooked” to make steel for countless purposes 


It is a leading producer of lime, sulfuric acid, py- 
rites, fire clay, ^nd and gravel, and rottenstone. 

The state has valuable petroleum and natural-gas 
fields in the west. Its production of crude oil is rela- 
tively small in comparison with the southwestern 
states, but its natural gas is stdl important, particu- 
larly to the glassmaking industry. 

Pennsylvania is second only to New York in the 
capacity of its generating plants. Its power stations 
together can generate a steady output of some 6| 
milhon kilowatts of electricity. About 90 per cent 
of this power comes from steam-electric stations 
which are stoked almost entirely with bituminous 
coal frOm Pennsylvania mines. 

Varied Farming on the Available Land 
Although much of its land is too mountainous for 
farming, Pennsylvania has many areas suitable for 
agriculture. In total cash income from farm prod- 
ucts it ranks 14th among the states. Its most im- 
portant farm products are milk, eggs, corn, hay, 
cattle, chickens, hogs, and wheat. It also grows po- 
tatoes, oats, barley, tobacco, buckwheat, and rye. It 
raises sheep, ■'lambs, and turkeys. In yield of wheat 
and most other^all grains, it usually leads all states 
east of Ohio. Penb^lvania produces large quantities 
of truck crops anoia good yield of apples, pears, 
peaches, and grapes | Mushrooms are a specialty. 

The state has Many skillfully managed farms. In 
the eastern part’are the well-tended crop and dairy 


With the improvement of railroad service, the 
state’s canals were replaced. By 1860 Pennsylvania 
had nearly 2,600 miles of lines. Today it has a net- 
work of about 10,000 miles of main track. 

One of the pioneer highways of America was the 
Lancaster Turnpike, in Pennsylvania. It was opens 
in 1794 and extended about 64 miles between Phna- 
delphia and Lancaster (see Roads and Streets). lo- 
day the state has about 88,000 miles of rural roaw 
Among the finest highways in the nation is t e 
Pennsylvania Turnpike. It is a safe, high-speed rou e 
that tunnels under moimtains and by-passes towns be- 
tween the Ohio border and suburbs of Philadelphia 
The 327-mile expressway runs near Pittsburgh an 
Harrisburg. Links with the New Jersey Turnpike an 
to the northeast part of the state are in work. 

The state has a huge volume of ocean and a 
shipping. Its main ocean port is Philadelphia, w iic 
is second only to New York City in foreign an^ 
coastwise tonnage handled every year. Ocean 
use the city’s docks and the channel of the H 
River and Bay. The Delaware is navigable for sni 
vessels as far up as Trenton, N. J. 

A State of Many Busy Cities ^ 

Most of the people of Pennsylvania live in 
cities. The largest city, and third most popula 
the nation, is Philadelphia. Pittsburgh, the ^ 
largest city in the state, is an industrial cen 
western Pennsylvania. (See Philadelphia; Pittsburg 

Continued onpogi!^ 



Pennsylvania Fact Summary 


PENNSYLVANIA (Pa.): Named for 
William Penn’s father. Also from 
'penn, Celtic for “head," and sylvania, 
New Latin for “woodland.” Com- 
mon meaning, “Penn’s Woods.” 
Nickname: “Keystone State,” from its 
central position in the arch of the 
13 original colonies. 

Seal: Upon a shield, a ship in full sail in top section; a 
plow, in middle section; 3 sheaves, in lowest section. 
Eagle perches above shield; to right of shield, olive 
branch; to left, stalk of corn. 

Moflo: Virtue, Liberty, and Independence. 

Flag: For description and illustration, see Flags. 

Flower: Mountain laurel. Bird: Ruffed grouse. Tree: 
Hemlock. Song: None official. 

THE GOVERNMENT 

Capital: Harrisburg (since 1812). 

Representation in Congress: Senate, 

2; House of Representatives, 30. 

Electoral votes, 32. 

General Assembly: Senators, 50; term, 

4 years. Representatives, 210; term, 

2 years. Convenes first Tuesday in 
January in the odd-numbered years. 

There is no limit to the length of the session. 

Constitution: Adopted, 1874. Proposed amendment must 
be (a) passed by majority vote of both legislative 
houses at 2 successive sessions and (b) ratified by a 
majority voting on amendment at a popular election. 

Governor: Term, 4 years. May not succeed himself. 

Other Executive Officers: Lieutenant governoi, treasurer, 
auditor general, secretary of internal affairs, aU elected; 
terms, 4 years. Secretary of commonwealth and at- 
torney general appointed by governor (confirmation 
by two-thirds senate) ; terms, at governor’s pleasure. 

Judiciary: Supreme court — 7 justices, elected at large; 
term, 21 years. Courts of common pleas — 59 districts; 
superior court — 7 judges; all judges in these courts 
are elected for 10-year terms. 

County: 67 counties, each governed by a board of 3 com- 
missioners and 3 auditors, elected for 4-year terms; 
other officers elected; terms, 4 years. 

Municipal: Cities — commission or mayor-council; bor- 
oughs and towns — burgess and council or city manager. 

Voting Qualifications: Age, 21; residence in state, 1 year; 
in district, 2 months. 



transportation and communication 

Transportation: Railroads, 9,700 miles. First railroad. 
Gravity Railroad (Summit Hill to Mauch Chunk), 
1827. Rural roads, 88,000 miles. Airports, 208. 

Communication: Periodicals, 425. Newspapers, 565. First 
newspaper, American Weekly Mercury, Philadelphia, 
1719. Radio stations (AM and FM), 166; first station, 
RDKA, Pittsbin-gh — received telephone apparatus 
hcense Oct. 27, 1920, and radio broadcast license 
Television stations, 20; first station, 
” PTZ, Philadelphia, began operation Sept. 16, 1941. 
telephones, 3,647,600. Post offices, 2,382. 


THE PEOPLE AND THEIR LAND 

Population (1950 census): 10,498,012 (rank among 48 
states — 3d); urban, 70.5%; rural, 29.5%. Density: 
233.1 persons per square mile (rank — 7th state). 

Extent: Area, 45,333 square miles, including 288 square 
mUes of water surface (32d state in size; same rank 
if Great Lakes area of 735 square miles is added). 

Elevation: Highest, Negro Mountains (Mount Davis), 
3,213 ft. nr. Listonburg; lowest, Delaware R., sea level. 

Temperature (°F.): Average — annual, 50°; winter, 29°; 
spring, 49°; summer, 70°; fall, 53°. Lowest, —42° 
(Smethport, Jan. 5, 1904); highest, 111° (Phoenixville, 
July 10, 1936, and other locations and earlier dates). 

Precipitation: Average (inches) — annual, 42; winter, 9; 
spring, 11; summer, 13; fall, 9. Varies from about 34 
in north central to about 50 in southwest. 

Natural Features: Blue Ridge and Allegheny mountains 
divide state into 3 sections. Eastern section, gently 
rising lowlands of Piedmont Plateau; middle section, 
mountainous, heavily wooded; western section, hilly 
countryside, and plains along shore of Lake Erie. Prin- 
cipal rivers: Allegheny, Delaware (forming eastern 
boundary), Monongahela, and Susquehanna. 

Land Use: Cropland, 24%; nonforested pasture, 10%; 
forest, 52%; other (roads, parks, game refuges, waste- 
land, cities, etc.), 14%. 


CROPS PASTURE FOREST OTHER 



Natural Resources: Agricultural— valleys in Ap- 
palachian Mountains; adequate rainfall. (Iridustrial— 
anthracite and bituminous coal, limestone and clays 
for cement, stone, petroleum, and natural gas; hard- 
wood forests. Commercial— centra] location in Middle 
Atlantic region; rivers and Great Lakes for water 
transportation. 


OCCUPATIONS AND PRODUCTS 
What the People Do to Earn a Living 



Major Industries and Occupations, 1950 


Fields of Employment 

Number 

Employed 

Percentage 
of Total 
Employed 

Manufacturing 

1,396,320 

35.5 

Wholesale and retail trade 

Transportation, communication, 

689,802 

17.5 

and other public utilities 

Professional services (medical, le- 

330,906 

8.4 

gal, educational, etc.) 

311,498 

7.9 

Construction 

Personal services (hotel, domestic. 

215,872 

5.5 

laimdering, etc.) 

197,083 

5.0 

Mining 

192,253 

4.9 

Agriculture, forestry, and fishery. . . 

164,804 

4.2 

Government 

145,103 

3.7 

Finance, insurance, and real estate. 

116,400 

3.0 

Business and repair services 

Amusement, recreation, and related 

88,836 

2.3 

services 

29,946 

0.8 

Workers not accounted for 

52,346 

1.3 

Total employed 

3,931,169 

100.0 
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What the People Produce 

A. Manufactured Goods (Rank among states — 3d) 


Value added by manufacture* (1952), $9,673,846,000 


Leading Industries in 1947 
(with Principal Products) 

Value Added 
by 

Manufacture 

Rank 

among 

States 

Primary Metal Industries 

Blast furnace, steel mill and iron 
and steel foundry products 

$1,219,042,000 

1 

Machinery (except Electrical) 
Refrigeration machinery; valves 
and fittings; textile machinery 

665,443,000 

5 

Textile Mill Products 

Knitting mills; carpets and rugs; 
rayon broad-woven fabrics 

621,448,000 

2 

Food and Kindred Products. . . . 
Bakery products; malt liquors; 
distilled liquors; confectioneries 

686,025,000 

4 

Fabricated Metal Products. . . . 
Structural metal products ; metal 
stamping and coating 

633,319,000 

3 


*For explanation of value added by manufacture, see Census. 



B. Farm Products (Rank among states — 14th) 
Total cash income (1952), $821,209,000 


i 

Products 

Amount Produced ■ 
(10-Year Average) 

Rank 

within 

State* 

Rank 

among 

States! 

Milk 

2,422,000,000 qts. 

1 

8 

Eggs 

223,000,000 doz. 

2 

4 

Corn 

56,275,000 bu. 

3 

16 

Hay 

3,542,000 tons 

4 

11 

Cattle 

305,922,000 lbs. 

5 

20 

Chickens 

171,029,000 lbs. 

6 

3 

Hogs 

225,692,000 lbs. 

7 

22 

Wheat 

18,440,000 bu. 

8 

18 


*Rank in dollar value in units produced 



C. Minerals (Fuels, Metals, and Stone) 
Annual value (1951), $1,289,226,000 
Rank among states — 2d 


Minerals (1951) 

Amount Produced 

Value 

Bituminous coal 

Anthracite 

108,164,000 tons 

42.670.000 tons 

41.560.000 bbls. 

11.345.000 bbls. 

27.400.000 tons 

$572,194,000 

405.818.000 

107.036.000 

48.220.000 

46.669.000 

Cement 

Petroleum 

Stone 



D. Lumber (Rank among states — 17th) 
503,000,000 board feet (5-year average) 

E. Trade 


Trade (1948) 

Sales 

Rank among States 


$11,084,459,000 

9,069,431,000 

803,846,000 

4 


3 

Service 

4 


Fact Summary 

PLACES OF INTEREST* 

Ambridge — site of Economy, a Christian communal 
settlement (1805-1906); buildings preserved (25). 
Bedford — Espy House where Washington stayed during 
the Whiskey Rebellion; site of Fort Bedford, early 
British fort captured by Americans, 1769 (46), 
Bethlehem — early Moravian buildings, including the 
Central Moravian Church; first pharmacy in U.S. (27). 
Buck Hills Falls — 50-foot falls near Canadensis (21). 
Caleb Pusey House — in Chester; oldest English-built 
house in state still intact (52). 

Canal Tunnel — oldest in U. S. (1823); at Lebanon (35). 
Colonel Denning State Forest Picnic Area — named for 
William Denning, inventor of an iron cannon for Revo- 
lutionary War Army; near Newville; northwest of (41). 
Coudersport Ice Mine — huge icicles form during the sum- 
mer months in a pit in side of Ice Mountain (3). 
Crystal Cave — rock formations near Kutztown (30). 
Daniel Boone Birthplace — near Baumstown (39). 
Drake Well Memorial Park — Titusville; first oil well, 
drilled in 1859; museum housing early equipment (8). 
Easton Public Library — displays flag believed to be first 
“Stars and Stripes” of United Colonies (28). 
Ephrata Cloisters — ^buildings used by early religious 
group who founded this colony in 1732 (42). 

Fort Necessity National Battlefield Site — opening battle 
of French and Indian War (1754); near Farmington; 
Braddock’s grave nearby (54). 

Fort Pitt Blockhouse — Pittsburgh; from frontier days (29). 
Gettysburg Natl. Military Park-historic battle sites; na- 
tional cemetery; Lincoln Speech Memorial; Gen. 
Meade’s hdqrs.; farm of Pres. Eisenhower nearby (55). 
Harrisburg — State Capitol (see Harrisburg); near (37). 
Hershey — world’s largest chocolate plant; gardens (37). 
Hopewell Village National Historic Site— near Baum^ 
town; cannon made here in Revolutionary War (39). 
Lake Wallenpaupack — artificial lake near Hawley (15). 
Landis Valley Museum — near Lancaster; shows life m 
early Dutch; Conestoga wagons, rifles, clocks (42). 
Longwood Gardens — near Kennett Square; beaut iful for- 
mal gardens on estate of Pierre S. du Pont (57). 
Molly Pitcher Grave — Revolutionary War heroine burie 
in Old Graveyard at Carlisle (41). .. 

Pennsbury Manor — reconstructed manor house of n ' ' 
liam Penn’s plantation near Morrisville (45). 
Philadelphia— many places of interest; Independence 
National Historic Park Project; Gloria Dei (U 
Swedes’) Church and Old Philadelphia Custom 
both national historic sites (see Philadelphia) (49)- 
Pittsburgh — Stephen Collins Foster Memorial Buildmgi 
Cathedral of Learning (see Pittsburgh) (29). 

Robert Fulton Birthplace — Lancaster County (56)- , 

Scottdale — Historical House, a museum adjoining bir 
place of steelmaster Henry Frick (40). . 

Scranton — tours through coal mines (.see Scranton) (1 t 
Site of Asylum — near Rummerfield; location of . 

refuge for aristocracy fleeing French Revolution ( t 
Tinicum Island — near Glen Olden; excavated remains 
early Swedish settlement (52). _ . ^ 

Wayne Memorial — replica of blockhouse in which 
Anthony Wayne died in 1796; at Erie (2). 
“Wheatland” — Lancaster home of Janies ’ 

15th president of U.S., from 1849 until his death (4 1 
York — nation’s capital, 1777-78; site of Colonial Lo 
house where Continental Congress met (51). , 

Zion’s Reformed Church in Allentown — hiding P 
the Liberty Bell during 1777-78 (26). 

♦Numbere in parentheses are keyed to map. 
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STATE PARKS AND HISTORICAL NVONUMENTS*tt 

Blue Knob S.P. — view of countryside from state’s second 
highest mountain ; near Beaverdale (32). 

Brandywine Battlefield H.M. — near Chadd’s Ford; one of 
first battlefields of Revolutionary War; here British de- 
feated Continental Army (1777) ; includes headquarters 
of Generals Washington and Lafayette; near (57). 
Bushy Run Battlefield H.M.— Indians defeated in French 
and Indian War (1763); near Greensburg (31). 
Caledonia S.P. — named for charcoal iron furnace estab- 
lished by Thaddeus Stevens in 1837 (50). 

Colton Point S.P. and Leonard Harrison S.P. nearby 
parks on 800-ft. deep Pine Creek Gorge, “Grand Can- 
yon” of Pennsylvania; near Wellsboro; east of (6). 
Conrad Weiser H.M. — museum and park dedicated to 
colonial interpreter and peacemaker of French and 
Indian War period; near Womelsdorf (33). _ _ 

Cook Forest S.P. — virgin-timber stand, a preserve of origi- 
nal Penn’s Woods; located on Clarion River (16). 
Cowan’s Gap S.P. — near McConnellsburg; water sports 
on lake formed by dam; northwest of (50). 

Fort Necessity H.M.— battle of Great Meadows, &st bat- 
tle in French and Indian War, between Colonials^ and 
French and Indians (1754); near Uniontown; national 
battlefield site (53). 

Fort Washington H.M.— site of historic fort located on 
Fort Hill; includes Militia Hill (44). 

French Creek S.P.— large picnic area surrounding an early 
ironmaking feudal village; near Baumstown (38). 
George W. Childs S.P.— near Dingman’s Ferry; forest 
tract wi th three beautiful waterfalls; northeast of (21)* 

‘Numbers in parentheses are keyed to map. . . oa 

T Ihere are 57 state parks and state historical monuments, are 
, hsted. 

♦S.P. reiers to state park; H.M. to state historical monument. 


Greenwood Furnace S.P. — near Belleville; rums of an 
early iron furnace; tree nursery; northwest of (41). 

Halfw'ay S.P.— named for early settlement midway be- 
tween MifBinburg and Centre Hall; flat basin amid 
mountains; lake and observation tower; at (22). 

Hickory Run S.P. — unusual geological formations; water- 
falls and fishing streams; near Albrightsville (23). 

Kettle Creek S.P.— near Westport; kettlelike formation 
in mountains ; lake near mountaintop ; southwest of (12) . 

Laurel Hill S.P.— near Somerset; dam forms lake high up 
in rolling, forested mountains; northeast of (53). 

Ole Bull S.P.— near Oleona where the Norwegian violin- 
ist attempted to settle a Norwegian colony (12). 

Pennsylvania State Park at Erie H.M.— nearly all of 
Presque Isle Peninsula across bay from city of Erie; 
here Perry constructed his fleet for War of 1812 (1). 

Pine Grove Furnace S.P. — scenic area, including stack 
of old iron furnace; near Shippensburg (47). 

Pymatuning S.P.— almost 27 sq. mi. of reservoir formed 
by damming the Shenango River; near Jamestown (10). 

Raccoon Creek S.P .—a preserve of scenic landscape in the 
coal-mining country west of Pittsburgh (24). 

Ricketts Glen S.P. — ^more than 25 waterfalls in an area of 
natural beauty; Luzerne County (19). 

Roosevelt H.M. — along the Easton to Bristol section of 
the Delaware Canal, early state waterway built in 
period 1827-32 (34). _ _ 

Valley Forge H.M. — original and restored umts of winter 
quarters of Washington’s Continental Army; located 
on Schuylkill River near Philadelphia (43). 

Washington Crossing H.M.— site of Washington’s sur- 
prise move across the Delaware, Dec. 25, 1776 (34). 

Worlds End S.P. — ^high mountains appear to close the 
valley from the rest of the world; near Forksville (13). 
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STATE FORESTS*t 

Bald Eagle (Centre, Clinton, Snyder, Union Counties)— 
131,681 acres (22). 

Elk (Cameron, Elk, Potter Cos.) — 181,154 a. (11). 
Moshannon (Centre, Clearfield, Elk Cos.) — 162,198 a. (20). 
Sproul (Centre, Clinton Cos.) — 219,922 a. (17). 
Susquehannook (McKean, Clinton, Potter Cos.) — 
293,486 a. (9). 

Tiadaghton (Clinton, Lycoming Cos.) — 176,113 a. (18). 
Tioga (Bradford, Tioga Cos.) — 105,750 a. (6). 

NATIONAL FOREST* 

Allegheny — 721,697 a.; headquarters, Warren (5). 

EDUCATION 

Public Schools: Elementary, 5,989; sec- 
ondary, 1,342; joint school organiza- 
tions, 401. Compulsory school age, 8 
through 16; but law effective at once 
for children entering between 5 yrs. 

7 mos. and 8. State Council of Edu- 
cation consists of supt. of public in- 
struction, appointed by governor for 
4-yr. term, and 9 other members appointed for 6-yr. 
terms. County supts. elected for 4-yr. terms by a con- 
vention of school directors in each county. City school 
board members elected by popular vote except in 
Pittsburgh and Philadelphia, where they are appointed. 
City, borough, and township supts. appointed by boards 
of school directors in their respective districts. 

Private and Parochial Schools: 1,400. 

Colleges and Universities (accredited): Colleges, 74. 
Junior colleges, 11. State-supported schools include 
Pennsylvania State Univ., at State College, with its 6 
undergraduate centers; 14 state teachers colleges lo- 
cated throughout the state. Other state-aided schools 
include Hahnemann Medical College, Jefferson Medi- 
cal College, Moore Institute of Art, Science, and Indus- 
try, Philadelphia Museum School of Art, Temple 
Univ., Univ. of Pennsylvania, Woman’s Medical 
College, all in Philadelphia; Lincoln Univ., at Lincoln 
University; Univ. of Pittsburgh, Pittsburgh; National 
Agricultural College, Farm School. 

Special State Schools: Berean Manual Training and 
Industrial School, Franklin Institute, Philadelphia 
Commercial Museum, all in Philadelphia; Downington 
Industrial and Agricultural School, Downington; 
Johnson School and Pennsylvania State Oral School 
for the Deaf, both in Scranton; Scotland School 
for Veterans’ Children, Scotland; Thaddeus Stevens 
Trade School, Lancaster; Williamson Free School of 
^ Mechanical Trades, Williamson School. 

Libraries: City and town public libraries, 350; independ- 
ent county library systems, 14 (excluding Philadel- 
phia) ; 14 counties contract for service with city librar- 
ies. State hbrary responsible for aid in developing 
library service. Noted special libraries: German So- 
ciety of Pennsylvania, Commercial Museum, Friends 
Free Library, Academy of Natural Sciences of Philadel- 
phia Library, American Philosophical Society Library, 
Historical Society of Pennsylvania Library, all in Phila- 
delphia; Bucks County Historical Society, Doylestown. 
Outstanding Museums: Pennsylvania State Museum, 
Harrisburg; Philadelphia Museum of Art, Academy of 
Natural Sciences, Franklin Institute, Univ. Museum, 
all at Philadelphia; Carnegie Museum, Pittsburgh. 

♦Numbers in parentheses are keyed to map on preceding page. 
fThere are 23 state forests; the 7 largest are listed. 



CORRECTIONAL AND PENAL INSTITUTIONS 

Pa. Training School, Morganza; Pa. Institution for 
Defective Delinquents, Huntingdon; Pa. Industrial 
School, Camp Hill; State Industrial Home for Women, 
Muncy; Eastern State Penitentiary, Philadelphia; 
State Penitentiaries at Graterford and Rockview; 
Western State Penitentiary, Pittsburgh. 

LARGEST CITIES (1950 census) 

Philadelphia (2,071,605) : Atlantic port on Delaware and 
Schuylkill rivers; shipbuilding; metal, textile, food, 
and chemical industries; printing and publishing. 

Pittsburgh (676,806): industrial city at point where 
Allegheny and Monongahela rivers meet to form Ohio 
River; steel mills; coal, aluminum, glass industries. 

Erie (130,803): port on Lake Erie; manufactures electri- 
cal equipment, and steel, rubber, and paper products. 

Scranton (125,536): city of varied industries in heart of 
anthracite region; lace mills; nylon and rayon textiles. 

Reading (109,320): railroad shops; textile machinery; 
hosiery and hats; foundry products; hardware. 

Allentown (106,756) : industrial center of Lehigh Valley. 

Harrisburg (89,544): state capital, on Susquehanna Riv- 
er; produces iron, steel, and dairy products, clothing. 

Altoona (77,177): large railroad shops; silk, clothing, 
lumber, shoes, bearings, patterns, radiators, auto parts. 

Wilkes-Barre (76,826); in anthracite-mining district; 
manufactures textile, metal, and food products. 

Bethlehem (66,340): iron and steel; textiles; chemicals. 

Chester (66,039): port city on Delaware River; locomo- 
tives; petroleum and steel products; ships. 

Lancaster (63,774): linoleum, watches, television tubes, 

Johnstown (63,232); coal shipping; steel mills. 

THE PEOPLE BUILD THEIR STATE 

1609 — Henry Hudson explores lower 
Delaware River and Bay; estab- 
lishes Dutch claim to surround- 
ing territory. 

1614 — Dutch Captain Cornelis Hen- 
dricksen sails up Delaware River 
to Schuylkill River. 

1615 — Etienne Bruld, working for 
France, explores entire Susquehanna River va ey. 

1 638 — Swedes build Fort Christina on site of W®®® 
Wilmington, Del.; they buy from the Indians 
land along the west bank of the Delaware River, 
naming the territory. New Sweden; first governo 
of the colony is Peter Minuit, a Dutohnmn. 

1643 — ^Johan Printz arrives as governor of New Swe en, 
establishes first local government and fir^ cour 
in Pennsylvania area; builds forts on , 

Island, at Upland (Chester), and at mou 
Schuylkill River. . . . 

1651 — Peter Stuyvesant builds Dutch Fort , 

site of New Castle, Del., with aim of driving 
Swedes from area; Swedes seize the fort, lo • 

1655 — Dutch under Stuyvesant recapture Fort Oasi i 
drive Swedes from New Sweden. , 

1664— English under Col. Richard Nicolls establisn ru 
over Dutch colony of New f ^jish 

along Delaware River becomes part m RnS 
Province of New York under Duke of .jt 

1681— Charles II of England grants William 

of present Pennsylvania; Penn sends his c ' 
William Markham, to take over the y-, 

1682 — ^Duke of York leases to Penn “Three Lower 
ties’’ (present state of Delaware). Penn wa 
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call his colony New Wales but is overruled by 
Charles II, who names it Pennsylvania. Penn 
arrives at New Castle (Delaware) in ship Welcome, 
October 27. Penn’s ‘Frame of Government’ pub- 
lished; it emphasizes religious liberty and repre- 
sentative government. Site of present Philadelphia 
selected; city becomes capital of colony, 1685. 

1683 — ^By the Great Treaty at Shackamaxon (now 
Kensington district in Philadelphia), Indians grant 
Penn land in southeastern Pennsylvania. First 
colonial assembly meets at Philadelphia; passes 
Act of Settlement accepting Penn’s Frame of 
Government with some modifications. German 
Quakers and Mennonites led by Francis Pastorius 
found Germantown (now district in Philadelphia). 
First glass factory built at Frankford (also part 
of present Philadelphia). 

1689 — ^Friends’ Public Grammar School (now William 
Penn Charter School) opens in Philadelphia. 

1690 — ^First American paper mill built in Philadelphia. 

1692 — Penn arrested in England on charges of disloyalty; 

is deprived of governing rights in Pennsylvania; 
rule of colony temporarily passes to governor of 
New York; Penn’s rights restored, 1694. 

1701 — ^Penn grants Charter of Privileges to the colony. 
Philadelphia chartered as a city. 

1704 — “Three Lower Counties’’ (present Delaware) se- 
cede from Provincial Assembly of Pennsylvania. 

1708 — ^Penn mortgages province; agrees to sell area to 
Queen Anne, but his death (1718) prevents the 
sale; his heirs control colony until 1776. 

1716 — First known iron forge in Pennsylvania built near 
site of Pottstown by Thomas Rutter. 

1719— American Weekly Mercury, published in Phila^ 
delphia, is first newspaper in Pennsylvania. 

1^32 — ^Benjamin Franklin issues first number of ‘Poor 
Richard’s Almanack’. 

^Johann Conrad Beissel establishes Ephrata, a re- 
hgious community, near present Lancaster. 
Delaware Indians cede much of their western lands 
in the “Walking Purchase” (as far as a man could 
walk in three days). 

1740— Charity school opens in Philadelphia; is forerunner 
of University of Pennsylvania (chartered 1791). 
Pennsylvania Hospital, oldest in what is now the 
U. S., founded in Philadelphia by Benjamin Frank- 
lin and Thomas Bond. 

Company of Virginia builds fort at forks of 
Ohio River (junction of Allegheny and Mononga- 
hela rivers); French capture it, name it Fort Du- 
quesne; Virginia troops, led by George Washing- 
ton, are defeated at Great Meadows; this clash is 
start of French and Indian War. 

^^~~^^®nch and Indians defeat British under Gen. Ed- 
ward Braddock in battle on Monongahela River, 
July 9; Indians terrorize much of Pennsylvania, 
massacring colonists and destroying settlements. 

° Colonists make peace with Indians at Easton; 

ivso evacuate Fort Duquesne and destroy it. 

" Colonial soldiers build Fort Pitt near former Fort 
Duquesne. First bituminous coal discovered near 
present Pittsburgh and near Brownsville. 

■ ^ ^^thracite discovered in Wyoming Valley. 

^Pontiac War breaks out; Indians attack settlers 
m western Pennsylvania; war ends, 1764. Charles 
alason and Jeremiah Dixon begin survey of Mason 
and DLxon’s Line, boundary between Pennsylvania 
and Maryland; survey concluded, 1767. 


1768 — Treaty of Fort Stanwix settles outstanding Indian 
problems; “New Purchase,” land in western Penn- 
sylvania obtained by treaty, opened to settlement. 

1769 — ^In Wyoming Valley, Pennsylvanians clash with 
settlers from Connecticut over boundary dispute 
in “Pennamite-Yankee War.” 

1774 — ^First Continental Congress meets in Philadelphia; 
passes measures to cut off trade with British. 

1775 — Second Continental Congress meets in Philadel- 
phia. Committee of Safety controls Pennsylvania. 

1776 — ^Declaration of Independence signed at Philadel- 
phia, July 4; State House bell proclaims “liberty 
throughout the land.” Thomas Paine’s ‘Common 
Sense’ published in Philadelphia. Benjamin Frank- 
lin presides over convention which adopts con- 
stitution making Pennsylvania an independent 
state; Delaware breaks from Pennsylvania, form- 
ing independent state. Philadelphia threatened by 
British advance; Continental Congress transfers to 
Baltimore; Washington saves city by defeating 
British at Trenton. First American flag made, 
tradition says, by Betsy Ross of Philadelphia. 

1777 — Americans defeated by British at Brandywine; 
British occupy Philadelphia; Congress moves to 
York where it draws up Articles of Confedera- 
tion. Washington defeated at Germantown; goes 
into winter quarters at Valley Forge. 

1778 — British leave Philadelphia. Indians and Tories 
massacre settlers in Wyoming Valley. Congress 
returns to Philadelphia, July 2. 

1780 — Pennsylvania is first state to abolish slavery. 

1781 — Bank of North America, first bank in United 
States, chartered by Continental Congress; begins 
operations in Philadelphia, 1782. 

1782 — Congress settles Wyoming Valley controversy 
against Connecticut in favor of Pennsylvania. 

1784 — ^Pennsylvania and Virginia accept Mason and 
Dixon’s Line of 1767 as their common boundary. 

1787 — Constitutional Convention meets in Philadelphia 
in May; drafts U. S. Constitution; Pennsylvania 
is second state to ratify it, December 12. 

1789 — New York accepts 42d parallel as New York- 
Pennsylvania boundary, except “Erie triangle.” 

1790 — New state constitution adopted. Philadelphia be- 
comes capital of U. S. First iron furnaces west of 

Alleghenies opened in Fayette County. 

1791 — Bank of the United States opens in Philadelphia. 

1792 — Pennsylvania buys “Erie triangle” from U. S. 
government, achieving its present state bounda- 
ries. U. S. Mint established in Philadelphia. 

1793 — Bank of Pennsylvania chartered. 

1794 — ^Farmers of western Pennsylvania challenge au- 
thority of federal government in Whiskey Re- 
bellion; federal troops quell revolt. 

1799 — State capital moved from Philadelphia to Lan- 
caster. 

1800 — ^National capital moved to Washin^on, D. C. 

181 1 — New Orleans, first steamboat on Ohio and Missis- 
sippi rivers, is launched at Pittsburgh. 

1812 — Harrisburg becomes state capital. 

1829 — ^First locomotive in United States runs between 
Carbondale and Honesdale. 

1834 — Philadelphia-Columbian Railroad (forerunner of 
Pennsylvania Railroad) completed. 

1 846 — First telegraph line across Alleghenies completed. 

1 849 — Compulsory education act adopted. 

1 856 — ^First national Republican party nominating con- 
vention meets in Philadelphia; names John C. 
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Fremont for presidency; Democratic candidate 
James Buchanan, born near Mercersburg, defeats 
Frdmont to become 15th president of U. S. 

1859 — Oil well drilled near Titusville marks beginning 
of tJ. S. oil industry. 

1862 — Confederate troops invade Cumberland Valley. 

1 863 — Confederate invasion of Pennsylvania defeated in 
battle of Gettysburg. Lincoln delivers Gettys- 
burg Address at dedication of national cemetery. 

1 864 — Invading Confederate troops burn Chambersburg. 

1868 — Andrew Carnegie introduces first practical Bes- 
semer steel process in U. S. ; makes Pittsburgh and 
surrounding area the steel center of the world. 

1873 — Present state constitution framed; effective, 1874. 

1876 — Centennial Exposition at Philadelphia celebrates 
100th anniversary of Declaration of Independence. 

1 887 — Centennial of adoption of U. S. Constitution cele- 
brated at Philadelphia. 

1 889— Johnstown destroyed by flood; about 2,200 killed. 

1897 — State Capitol burns, February 2; rebuilt, 1898. 

1911 — State primary adopted. 

PRODUCTIVE FARM LAND 


1920-21 — KDKA of Pittsburgh becomes one of pioneer 
radio broadcasting stations in the world; receives 
telephone apparatus license Oct. 27, 1920; receives 
radio broadcast license Nov. 7, 1921. 

1926 — Philadelphia celebrates 150th anniversary oi 
nation’s independence; opens Delaware R. Bridge. 

1 936 — Severe floods devastate many areas. 

1940 — Pennsylvania Turnpike, 160-mile toll expressway 
opened between Carlisle and Irwin; 100-mile Car- 
lisle-Valley Forge section finished, 1950; 67-mile 
extension to Ohio dedicated, 1951; 32-mile Valley 
Forge-Delaware R. section, Delaware R. bridge, 
and 110-mile extension to north of Scranton in 
work, 1954. 

1 950 — Blizzards paralyze western part of state. 

1 952 — Huge steel plant near Morrisville begins operation. 
Delaware River Port Authority of Pennsylvania 
and New Jersey established. 

1953 — First general sales tax (1%) in state approved. 

1954 — Ohio River site 25 miles n. w. of Pittsburgh chosen 

, for nation’s 1st full-scale atomic power plant. 

IN LANCASTER COUNTY 



In Pennsylvania’s Lancaster County are some of the nation’s accounts for a large percentage of the farm income. Big, roomy 
most productive farms. The rich, rolling land yields a variety of bams and neat farmyards are common in this area. 

crops, including com, hay, tobacco, and small grains. Dairying average size of the farms is about 60 acres. 


COUNTIES 

Adams 44,197 
Allegheny 

1.515,237 
Armstrong 80,842 
Beaver 175,192 
Bedford 40,776 
Berks 255,740 
Blair 139,514 
Bradford 51,722 
Bucks 144,620 
Butler 97,320 
Cambria 209,541 
Cameron 7,023 
Carbon 57,558 
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CITIES AND TOWNS I 
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Alexandria 

443 

F 4 

Blawnox 

2 

Aliqulppa 

26.132 

B 4 

Bloomfield (New 

1 

AUen 

395 

H 5 

Bloomfield) 

AUenport 

923 

*C 5 

Blooming Grove 


Allensville 

300 

G 4 

Blooming VaUey 

10 

Allentown 

106,756 

L4 

Bloomsburg 

AUenwood 

367 

H 3 

Blossburg 

1 

AUison Park 

2,000 

C4 

Blue Hldge 


Altoona 

77,177 

F 4 

Summit 


Alum Bant 

342 

E 5 

Blj'thcdale 


Amberson 

Ambler 

4,565 

G 5 
M 5 

Boalsburg 

Bobtown 

1 

Ambrldgc 

16.429 

B 4 

Bodines 


Amity 

240 

B 5 



Andalusia 

1,800 

N .4 

Bolivar 


•Anita 

350 

D 3 

Boltz 

4 

AnnvlUe 

3,564 

.1 5 

Boothwyn 

AnsonviUe 

15S 

E4 

Boston 

1 

Antes Fort 

300 

H3 

Boswell 

1 

Antrim 

300 

H2 



Apollo 

3,016 

D 4 



Applewold 

500 

•C 4 

BowmansviUe 


Ararat 

72 

L2 

Boyers 


Arbuckle 

25 

<) 1 

Boyertown 

4 

Arcadia 

500 

E4 

Brackcnrldge 

6 


Archbald 
Ardmore 
ArendtsvlUe 
Argentine 
Annagh 
Arnold 
Amot 
Arona 
Artemas 
Asbland 
Ashley 
AshvUle 
Aspers 
Asplnwall 
Atglen 
Athens 
Athol 
Atlantic 
Atlas 
Atwood 
Auburn 
Aultman 
Austin 
Avalon 
Avella, 

Avis 

Avoca 

Avondale 

Avonmore 

Baden 

Balnbridge 

Bakers Summit 

BakersvlUe 

Bala-Cjmwyd 

Bally 

Bangor 

Bamesboro 

Barto 

BartonsvlUe 
Bath 
Baxter 
Beach Haven 
Beach Lake 
Beadllng 
BeallsviUe 
Bear Creek 
Bear Lake 
Beaver 
Beaver Falls 


6,304 M2 
20,000 M 6 
409 H6 
150 C3 
176 4 

10.263 C 4 
300 H2 
482 *0 5 
19 E 6 
6,192 
5,243 
441 
220 
4.084 
668 
4,430 
200 
157 
3,090 


K4 

L3 

F4 

H6 

C6 

K6 

K2 

L6 

B3 

K4 


148 

500 


90 

25 

896 

500 

870 

35 


178 


315 

150 


M 2 
K5 
B 7 
M4 
F2 
F6 
E 4 
F 4 
H 6 
L2 
L.5 
F 4 
D 4 
H 5 
G 5 
D 5 


50 

550 


L3 
G 3 
F4 
C 6 


113 

256 


H 5 
M 3 
B 2 
J 3 
H 2 


650 

890 

500 


110 

900 

828 

250 


200 

878 

350 

800 


110 *0 4 


994 

600 

804 

6.463 

1,356 

1,193 

4,040 

941 

1,367 

3,732 

500 

70 

170 

7,500 

753 

6,050 

3,442 

151 


K4 
D 4 
F2 
B 6 
B 5 
H3 
L3 
L6 
C4 
B 4 
J5 
F 5 
0 5 
N 6 
L5 
M 4 
E4 
L5 


150 M 4 
1.824 M 4 
87 0 3 


500 

250 

350 

598 

150 

239 

6.360 

17,375 


Beaver Meadows 1,723 


Beaver Springs 
Beaverdale 
Beavertown 
Bechtels vllle 
Bedlord 
Bedlord VaUey 
Bedmlnstcr 
Wch Creek 
Bel e Vernon 
Bellefonte 
Belleville 
Bellevue 
Bellwood 
Ben Avon 


K3 
M 2 
B 7 
C 5 
L3 
C 1 
B 4 
B4 
L4 
H 4 
E 5 
H 4 


Ben Avon Heights 


750 
- 2,200 
700 
603 *L 5 
3,521 F 5 
300 ~ ■ 
500 
574 
2.271 
5,651 
1.304 
11,604 
2,559 
2,465 


E 6 
M 5 
G 3 
C 5 
G 4 
G 4 
B 6 
F4 
B 6 


Bcndersvllle 
Benerett 
Benson (HoU- 
_ eoppie) 

Benticrv-iiie 

Benton 

Berlin 

Bermudian 

Bemharts 

Bern vine 

Berrysburg 

Berwick 

Berwyn 

Bessempf* 


394 *B 5 
409 H 6 


400 F 3 


377 

3.295 

890 

1,607 

60 

7C0 

363 

386 

14.010 

3,000 

1 4R1 


E 5 
B 6 
K3 
E6 
J 6 
K5 
K 5 
J 4 
K3 
LS 

■R JL 


Brackney 
Braddock 
Braddock Hills 
Bradford 
Bradfordwoods 
Braebum 
Branch Bale 
Branchton 
Brave 
Brentwood 
Briar Creek 
BrickervlUe 
Bridgeport 
BrIdgcvlUe _ 
Bridgewater (W. 

Bridgewater) 
Brlsbln 
Bristol 
Broad Ford 
Broad Top 
Brockport 
Brockway 
Brodbccks 
Brodheadsville 
BroguevUle 
Brookhaven 
Brooklyn 
BrookvlUe 
Broomall 
Broughton 
Brownfield 
Brownstown 
Brownstown 
Browns\'ilIe 
Bruceton 
Bruin 

Bryn Athyn 
Bryn Mawr 
BucksvUle 
Buffalo MIUs 
Bugler 

Burgettstown 

Burlington 

Burnham 

Burnside 

Burnt Cabins 

Burrows 

BushklU 

Butler 

Bymedale 

Cafiogan 

Calmbrook 

Caledonia 

California 

Callensburg 

Gallery 

Cambra 

Cambridge Sprs. 

Cameron 

Cammal 

Camp Hill 

Camptown 

Canadensis 

Cannelton 

Canonsburg 

Canton 

Carbondale 

Carlisle 

Carlton 

Carmichaels 

Carnegie 

CarroUtown 

Cashtown 

Cassandra 

Cassclman 

Cassvllle 

Castle Shannon 

Catasauqua 

Catawlssa 


76 
16.488 
1.965 
17,354 


G6 
C 5 
G4 
B 6 
H3 
H 5 
0 5 
E 5 
L 7 
C7 
E 5 
J5 
L4 
L5 
C 3 
L5 
C 4 
K 2 
C7 
C 7 
E 2 


458 *B 4 


800 

1,500 

130 

200 

12.535 

348 

150 

5,827 

5,650 


C4 
K4 
C 3 
B 6 
B 7 
K3 
K5 
M 5 
B 5 


B 4 
F4 
N 6 
C5 
F 5 
E 3 
E3 
J 6 
M 4 
J6 
M 7 
L2 
0 3 
M 6 
B 7 
C 6 
700 K 5 
1,508 *E 5 
7,643 C 6 
250 
717 
913 
12,000 


1.316 

463 

12.710 

112 

483 

450 

2,650 

50 

550 

55 

1,042 

500 

4,274 

6.000 

2,500 


B 7 
C 3 
M 5 
M 5 


200 M 5 
105 E 6 


800 

2,379 

148 

2,954 

400 

125 

15 

500 

23,482 

600 

727 

1,504 

300 

2,831 

261 

407 

100 

2,246 

114 

120 

5.934 

300 

400 

100 

12,072 

2.118 

16,296 

16,812 

50 

895 

12,105 

1.452 

270 

3S1 

130 

15S 

5.459 

4,923 

2.000 

1.200 


B 5 
A 5 
J 2 
H4 
E 4 
G 5 
G 2 
M 3 
C 4 
E 3 
C 4 
E 5 
F 3 
C 5 
0 3 
C 4 
K3 
C 2 
F3 
H3 
H 5 
K 2 
M 3 
A4 
B 5 
J 2 
L2 
H 5 
C3 
C 6 
B 7 
E4 
H 6 
E 5 
0 6 
G 5 
B 7 
M 4 
K4 
B 5 


62 H 2 
100 K3 
35 A 2 
226 *K 5 
245 C 2 


B 5 
E 5 
K4 
G4 
F6 


E4 
C 3 
E 4 
L 7 
L7 


M 6 
C 4 
K 2 
K 6 


Cedar Run 
Center Moreland 
Center Road 
Centerport 
Centerville 
Centerville 
Central City 
Centralla 
Centre Hall 
Cessna 
Chalfant 
Chalfont 
Chambersbtirg 
Chambers\ille 
Chandlers VaUey 
ChaneysvUIe 
Chapman 
Charleroi 
Cheltenham 
Cherry Tree 
Cherry Valley 
Chest Springs 
Chester 

Chester Heights 
Chester HUl 
Cheswlck 
Cheyney 
Chi Cora 
Choconut 
Christiana 
Churchill 
Churchtown 
Clalrton 
Clarence 
Clarendon 
Clarington 
Clarion 
Clark 

Clarks Green 
Clarks Mills 
Clarks Summit 
Clarksville 
Clarksville (Clark) 

345 
1,355 
963 
50 
31 
9,357 
200 

1,483 *K 5 
175 E 2 
300 
7,549 
300 
676 
120 
307 
275 
600 

2,500 - 
684 *C 6 
700 C 7 
6.318 L4 
231 ‘F 5 
207 *F 5 
1,052 E 4 
13.826 


5,845 
1,935 
1.986 
834 
50 

1,381 *0 7 
828 M 5 
17.212 G 6 
300 0 4 
170 0 2 
80 F 6 
285 ♦M 4 
9.872 C 5 
122,854 M 6 
517 ^ ' 
94 
232 
66,039 
474 
954 •F4 
1.534 C 6 
289 
1,172 
50 
1,043 
1.733 *C 7 
250 L 6 
19.652 C 7 
1,700 
748 
125 
4,409 
345 


G 3 
0 2 
0 3 
0 3 
B 3 


824 *L3 


100 

2,940 

428 


B 3 
L 3 
B 6 


Claysburg 
Clays vlUe 
Claytonia 
Clear Ridge 
Clearfield 
ClearvlUe 
Cleona 
Clermont 
CUfford 

Clifton Heights 
Climax 
Clinton 
CllQtondale 
CUntonville 
Cloe 

Clone . 
Clymer 
Coal Center 
Coal VaUey 
Coaldale 
Coaldale 
Coalmont 
Coalport 
CoatesvlUe 
Cobum 
Cochranton 
Cochran^dUe 
Cocolamus 
Codorus 
Cogan Station 
Cokeburg 
CokevlUe 
Colegrove 
CoUegevlUe 
Colley 
ColUngdale 
Colmar 
(I^olumbla 
Columbus 
Colver 
Ck)Iwyn 
Commodore 
Concord 
ConcordvlUe 
Conemaugh 
Conestoga 
Confluence 
Conneaut Lake 
Conneaut L. Park 


B 3 
F 5 
B 5 
B 3 
F5 
F3 
F6 


L2 
M 7 
0 4 
B 5 
H 3 
C3 
E4 
0 4 
E4 


280 

1,092 

350 


449 

39 

1,170 

600 

60 

1,900 

100 

8,443 

600 

11,993 


L 6 
H 4 
B 2 
L 6 
H 4 
J 6 
H 3 
B 6 
O 6 
F 2 
M 6 
K 2 
N 7 
M 5 
K 5 
C 2 
E 4 


1.708 
2.143 ‘M 7 
450 0 4 
190 G 6 
126 M 6 
5,000 
480 
1.037 
676 
225 


ConneautvlUe 
ConnellsvUle 
Conoquenesslng 
Conrad 
Conshohocken 
Conway 
Conyngham 
Cooksburg 
Coopersburg 
Cooperetown 
Coplay 
Coral 
CoraopoUs 
Cornwall 
Corry 
Corsica 
Corydon 
CoryviUe 
Costello 


Coudersport 

Courtdale 


1,177 

13.293 

441 

15 

10,922 

1.570 

935 

60 

1,462 

271 

2.994 

675 

10.498 

1.760 

7,911 

421 

250 

320 

100 

3,210 


E 5 
K C 
0 6 
B 2 
B 2 
A 2 
0 5 
B 4 
G 2 
M 5 
B 4 
K 3 
0 3 
M 5 
C 2 
L4 
0 5 
B 4 
K 5 
C 2 
0 3 
0 2 
F2 
G 2 
G 2 


Covington 

Cowan 

Cowanesque 

Ck)wansvlllc 

Grafton 

Cranberry 

Cninesvllle 

Creekside 

Creighton 

Crenshaw 


982 *0 3 
725 J 2 


105 

200 

306 

8.066 

450 

602 

525 


H 4 
H 2 
C4 
B 7 
C3 
B 2 
0 4 
C 4 
E3 


Oesco 

Cress on 

Cressona 

Crosby 

Cross Fork 

Cross Roads 

Crum Lynne 

Chiddy 

CurllsvUle 

CurryvUle 

Curwensville 

Custer City 

Cyclone 

0agus Mines 

0aguscahonda 

0aisytown 

Oale 

0allas 

Oallastown 

0almatla 

0alton 

0amnscus 

0anlelsvlUe 

0anvUle 

Darby 

DarUng 

Darlington 

Dauphin 

Dawson 

Dayton 

De Lanccy 

De Young 

Deemston 

Deep Valley 

Deer Lake 

Delano 

Delaware Water 
Gap 

Delmont 
Delta 
Denbo 
Dents Run 
Denver 
Derry ’ 

Devault 

Dewart 

Diamond 

Dickinson 

Dickson City 

DiUsburg 

DlUtown 

Dimock 

Dingmans Ferry 

DlxonvlUe 

Donegal 

Donora 

Dormont 

DouglassvlUe 

Dover 

Downlngtown 
Doylcstown 
Dravosburg 
Drexel HUl 
Drilton 
Driftwood 
Drums 
Dry Run 
Du Bois 
DubUn 
Dubolstown 
Dudley 
Duke Center 
Dunbar 
Duncannon 
Duncans vUle 
Dunkard 
Dunlevy 
Dunlo 
Dunmore 
Dunns Station 
Dupont 
Duquesne 
Duryea 
Dushore 
Eagles Mere 
East Bangor 
East Berlin 
East Brady 
East Butler 


150 

2,569 

1.768 

400 

85 

178 

3.500 

2.500 
156 
150 

3,332 

500 

700 

500 

190 


M 3 
E5 
K4 
F2 
G 3 
♦J 6 
M 7 
B 5 
D 3 
F5 
E 4 
E 2 
E 2 
E 3 
E3 


442 *E5 
3,310 *E5 

1.674 

3,304 
517 
1,109 


K3 
J6 
J 4 
L2 


300 M 2 
M 4 


6,994 
13,154 
60 
354 
667 
723 
828 
300 
85 


J4 
N7 
L7 
A4 
J 5 
C5 
04 
D 4 
E 2 


775 *B 5 


95 A 6 


174 *L4 


950 K4 


734 

695 

840 

1,300 

30 

1,658 

3,752 

300 

350 

100 

250 

8.948 
1,146 

200 

100 

525 

1,050 

198 

12,186 

13,405 

800 

809 

4.948 
5,262 
3,786 

40,000 

950 

289 

450 

200 

11,497 

400 

1,140 

350 

1,200 

1,363 

1,852 

1,391 


N 4 
D 5 
K6 
C6 
F3 
K5 
D 5 
L5 
J 3 
C 2 
H 5 
L3 
J 6 
E5 
L 2 
N3 
D4 
D 5 
C6 
B 7 
L 5 
J 6 
L5 
M 5 
C 7 
M 6 
L3 
F3 
K3 
G6 
E3 
M5 
H3 
F5 
F 2 
C6 
H5 
F5 
B 6 
379 *C 5 


E5 
L3 
B 5 


2,200 
20.305 
45 

4,107 *L3 
17,620 C 7 
6.655 " ‘ 
759 
157 


L 3 
K 2 
. J 3 
988 M4 
913 J 6 
C 3 
C 4 


1,400 

758 


East Conemaugh 4,101 *E 5 


325 

1,945 

232 


E 5 
L5 
D 2 


East Freedom 
East Greenville 
East Hickory 
East Lansdowne 3,527 *M 7 
E. Mauch Chunk 

3,132 *L4 
East McKeesport 3,171 *C 5 
East Petersburg * ' 

East Pittsburgh 
East Prospect 
East Rochester 
East Side 
East Smlthfleld 
East Springfield 
East Stroudsburg 7,274 M 4 
East Vandergiift 1,665 *C 4 
East Washington 2,304 *B 5 
East Waterford 
Easton 


1,268 K 5 
5,259 C 7 
600 J 6 
985 *B 4 
286 L3 
250 J2 
499 A 2 


Eastvale 

Eau Claire 

Ebensburg 

Echo 

Eckley 

Eddington 

Eddj'stone 

Eden Park 

Edgewood 

Edgeworth 

Edlnboro 

Edinburg 

Edison 

EdwardsvUle 

Effort 


E 5 
D 4 
L3 
N 5 


185 G 5 
35.632 M4 
533 *B 4 
403 C3 
4,086 ~ " 
200 
650 
2,000 
3,014 M 7 
1.531 C 7 
5,292 B 7 
1,466 *B 4 
1.567 B 2 
500 B 3 
450 M 5 
6,686 ‘LS 
300 M 4 


Elbon 

150 

E 3 

Eleo 

596 

♦C 5 

Elders ville 

250 

A 5 

Elderton 

336 

04 

Eldred 

1,199 

F 2 

EldredsvIUe 

20 

J2 

Elgin 

202 

C 2 

EUmsport 

75 

H 3 

EUzabeth 

2,615 

C 5 

EUzabethtown 

5,083 

J5 

EUzabethvIIle 

1,506 

J 5 

Elkins Park 

12,000 

M 5 

Elkland 

2,326 

H 1 

ElUottsbuig 

100 

H 5 

EiUottsvlIle 

120 

C 6 

EUlsburg 

100 

G 2 

EUport 

1,122 

*B 4 

EUsworth 

1,670 

B 5 

EUwood City 

12,945 

B 4 

Elmhurst 

800 

M 3 

Elm ora 

1,850 

E 4 

Elrama 

1,675 

C 5 

Elverson 

370 

L 5 

Elwyn 

1,800 

L 7 

Elysburg 

700 

K4 

EmbreeviUe 

48 

L6 

Emeigh 


E4 

Emlgsville 

650 

J 5 

Emlenton 

945 

C 3 

Emmaus 

7,780 

M 4 

Emporium 

3,646 

F 2 

Emsworth 

3,128 

B 6 

Endeavor 

400 

D 2 

Enoia 

2,500 

J 5 

Enon VaUey 

392 

B 4 

Entriken 

101 

F5 

Ephrata 

7.027 

K 5 

Equlnunk 

300 

M 2 

Erie 

130,803 

B 1 

Ernest 

1,170 

D 4 

Erwlnna 

150 

N 5 

Espy 

700 

K4 

Espyvllle Station 75 

B 2 

Esslngton 

3,700 

M 7 

Esterly 

900 

L5 

Etna 

B,750 

B 6 

Etters 

558 

J6 

Evans CJity 

1.637 

B 4 

Evansburg (Evans 


city) 

1,637 

B 4 

Evans^e 

100 

L5 

Everett 

2,297 

F5 

Everson 

1,520 

C 5 

Exeter 

5,130 

♦L3 

Export 

1,690 

C5 

Factoryville 

1,005 

L2 

Falrchance 

2,091 

C 6 

Falrdale 

300 

L2 

Faimeld 

451 

H 6 

Falrbope 

166 

E 6 

Falrmount Springs 60 

K3 

Falroaks 

1,600 

B 4 

Fairview 

697 

B 1 

Falrvlew 

259 

*C 4 

Falls 

315 

L3 

Falls C^reek 

1,191 

E3 

Fallsington 

830 

N5 

Fallston 

511 

*B 4 

Fannettsburg 

290 

G 5 

Farrell 

13.644 

A 3 

Fawn Grove 

397 

J 6 

Fayette Chty 

1,404 

C 5 

FayettevlUe 

956 

H 6 

Felton 

429 

J 6 

Femdale 

194 

M 4 

Femdale 

2,619 

D 5 

Femwood 

400 

M 7 

Fertlgs 

108 

C3 

Flnleyvllle 

684 

B 5 

Fleetwood 

2,338 

L5 

Fleming 

320 

G4 

Flemington 

1,446 

G3 

Florence 

160 

A 5 

Florin 

1,319 

J 5 

Folcroft 

1,909 

M 7 

Folsom 

2,500 

M 7 

Force 

500 

E 3 

Ford City 

6,352 

D 4 

Ford CUff 

597 

D 4 

Forest City 

3,122 

L2 

Forest Hills 

6,301 

♦C 5 

ForestvlUe 

150 

B 3 

Forks ville 

145 

J 3 

Fort Littleton 

117 

F5 

Fort Loudon 

500 

G 6 

Forty Fort 

G.173 

L3 

Foimtain HUl 

5.456 *M 4 

Fox Chapel 

1,721 

C 6 

Foxburg 

422 

C3 

Frack\ille 

6.541 

K4 

Frankfort Springs 149 

A 4 

Franklin 

10,006 

C3 

Franklin 

1,833 

*E 5 

FrankUntown 

328 

H 5 

Fredericksburg 

850 

J 5 

Fredericktown 

1,000 

C 6 

Fredonla 

688 

B 3 

Freeburg 

506 

H 4 

Freedom 

3,000 

B 4 

Freehold 

120 

D 2 

Freeland 

6,909 

L 3 

Freemansburg 

1,739 

M 4 

Freeport 

2,685 

C 4 

Friends ville 

65 

L2 

FnigaUty 

63 

F 4 

Fryburg 

300 

D 3 

Gjdnes 

125 

G 2 

Galeton 

1,646 

G 2 

GaUItrin 

3,102 

E 4 

Canister 

253 

F5 

Gap 

850 

L6 

Garards Fort 

200 

B 6 

Garland 

450 

C 2 

Garrett 

761 

D 6 

Gelstown 

2,148 

E 5 
















30' 


30' 


79° 


30' 


78" 


JiS 




L A 

^ North 
Spring^i 

^MTippmohe] 


n >*_ -OMpJ 


OKeajsarge 


CAaufaugu^ 


. Wattsburg 

-ArVckt^. Q/- 

’Platea 


Lakewo^ .o' 

^ymcr j 

^ rUaU^'obe 


'Lottsville 




Chandler* riCi 




30 


Bradfl 

;ORNPlANTER *' 
iNO RES Sawyer C 


Alb>«^ 


JjSpnngboro 

Venango 


R'"'-''""ll\ ^r_ 

WaterfopoJ^r Columbj 
OMcLjne° 

Cranesvilit VNorth 1 yK,'nruS“"" ‘^">'1 

^ - J ^ Lavery^ _°Ed.^o^^ _ / ^1 ^tsfield Runl ^ 

^ IT rr. Spartaniburg/7 \ M CcycIbrteoK 

Ki;bnd„“A '^^Rlre]n|iV 

Springs ^Tprpsdn^larpndon^ ^^1^^ 

Ville I Grapri^VaMey . ,\ 1 

D \ P \ Saybfook Ci I 

'(fnvdie Tidioutenr^*^ Sheffield^ 

Townvil|e ^^jHydeto^^ 

aTani^yille 

ik^F^jSjR E 

nenviitej 


“OuCe"^ 

Centerjf 


oBotivar 

oCeres 


|Ro^| ^egentown^ 

LI™ 11,°®'’“'^'-'°°"’'""'* 

inatuningj " 

Jiet (]l H 

St. 


QO(f Cambrii 
Jq Springs' 
I/' Woodcock 

fw FI 0 




Ileyo 

Meadville 
y lOGuys r 


Westiineo 
udiow Kushequa^ 

MtJewtrty Q 

s^azeJyHii^ (Clermont oBetula 

( , I 

Endeavory^TruemarTs! 


li^Shinglehouse '^Gtne$« 

^ Mils -ji 

»rabeelM'’'««'^ 

STurtlepoint 


lElhsburg 

Oswayo 

Newfirf 


Sme 


'ort^Allegany 
,hport S:a>,Roul«te 
rosby 

dale ® Wrlgh 
Colegrovc 


Couderspoft 


p^o' T 


pHirtstown 

Adamsville 

YAtlantic— 


'JameiCity 




trantonrJ 


Young 


Ur 


S^nvilt^ 


Transfer’ . rv q < 
Sharps-Jill^ ,'“'v0 ^ 



~ Leba 



Rouseville// 
Oil City/ 


Tlon^p 




vLa 


Iburg 


■n 

President I 

Aoff'c 0 i k-iJ'''o'’J 

NKkk-n^‘i“" ✓ sp- 

VlllcO rJ O/' I 

Wesley \t»mart!ne Koor-^Shippenville I Sigel 
Clinton?J?\ jorAlA 

xll^oX^'^tTSVtinvlIle 


Johnsonbun 


FTlI 


Saint A 


L . I Hallton 
Cooks I J a 


Glirff® 

,1 • ') 

.Keating Summit Burro'ii.*><' 

^Austin GermifiJC --i 
} j cConrad 

\ CACostello t-i 

Al 

Empotium ^Wharton 




\ 


CAM 
I 


,R 0 N 

Cameron. 

terlingj 

Run 


Ciarington 


L/ 


. Corsici 


oville jr / / riar., 

i EmIentonQE St-Tpeftersburtr' 

”H>— ft-— -—p Eoreituil e AtrtA«fini I? i ^Callensburg v 
J^VpIantN 7 <3 a^o"' jK"‘‘'^,g^ °Curns,lllp 

&iwCaStIC^”PP^^^ ^.Bfuin'C ! 


ifMedi* Run 
STedonia 



Dagusca Honda 

SuaMinpa-oKHv Dpnt.Ru 
Kyltii I Bpntrs: 

'&nByrn.d^ 

icW^ ^..g ^5ledonia j / 

I ( 

. rPenfield Pottersdale 

fdllt^bula I 


■7:Cro« Per— 


0 Tamarac 


1 0 >1 


r't'j.i 


Bois 

.uthe mburg 

Clearlieljl 


“f^lvetia 


E L 


1 ^ 

J J Gleaaontong ^ 

ipiftwoid , 

nnamahonipii 

'^■iA.-wpitM<i?p» 'Wit „ 

-m -Lli 

W 

\ I y 

-I , 
»iOT.| y 
■^noJ!) Howard's 



-Sh« 


i/nburne Wmgit 


Vlahaffey 


Madej 


:nSii]gton 


jF»y"><«7 Hill.d,l. 

Cli« v'»»cn,i<:bH|^_D,xp_n,)llp 

^lliteldPrtnnO 

^ - ^P«VKent 


,1 rv(|^ a <^Sm It hjn 1 1 i/ 


immi lore 

Ernest i, 

Xtij 

.nnt> v-o ' 
;gn Hetlweo( 


erry/l 

Tret'/ I 


lllzal 




dJ[ 


Monon«7^5<i5T^- 

I '■"'Ijko Marina 

y/est Finley O^P un gs » 

Jkl^pveho ^on 

C R °E E^'^N Efr^ 

4.0 a-. Nemacohn 

*^WoodruffGarards Fortol 


Middtetowno Houstoi 
^11 Meadow Lands, 

l> WASH 

Tayl,r.«-„:, 

■fieire’ 

, Roscoe 
Ipllfornia ^ , 

J Vanderbilt, 

C»vHl e 

tNew^lfcmi^ Mill 

AtutiZft T 

Lemont 
nSWnSUmontown 
Brownfield 

1 ^““Ol \ v\r- •L-^^*''^^*'’C«N£CtSSITYN,, 

. .iPreeport f*"? » i cSmithfield ,BATrLtriELDSil 

I ''“'■7,°,,^ °B"ra„ Bo"btow'n"i’^„,„f'">«»''l"'o ’raumioCHtl.t, 
-jlpljytownn _e^t^ W^riBO Markleysbu^, 


jWoodI 

Walla^eton\ 

^a^ornsdalex 
\\ Hawk R^ , 

ONe>^ilfport -r Philiptburgj 
BrtsbipjjCDsceola Mill* 

Vpowelton 

g j C*tSandy 

"In'^ro ^Sp^ /xVron^^' ° r'T'’'^^'''aT 

feJ?cTty 7 

,Gri«toS‘ 3MC AM B,R 1/ B Lfl 1 R ^/ ^ 7\ I6 VMs^i^lCTn 

Sidman^^-OBeaveniJaie | 

* Blui AT/ip? 


"N D.'TTrTH" 


„ Creensl 

L.rTb,QT|M ‘ 

•ngwoL _ 

-Uthwe^M'arnmoth/ P'* n/\ 

mitht^n «MtPI,awnt T 

Donegal GrayO ^S^wellACaiilnbrook,'Os'«'’°“^ 


"Dunlt^ 5 ; 5 QCTay^ucS°CiyrfyvilleOTrough Cr /Crbi«'’f,fl:e 
Q^nVaker.'sJ'Mqit V =Sarall^ S /i 

Windber^i^ InJerWood-o ’^road /W?"c«.Vx..L> 

M bury Saxton-*’ ' ~ 


.Mill* 


Bakersvaf 


Klmn 


Central / 


^New Paris' 


'w. VA. 


i"npli.7r>'''Somcrser^ha"iS^^ 

O / ^vM/tKSETNew 
E /cnS'riTgiSX . iBprlin ^ BaltlSn, 

lyle ^ 

''''°^g^Y''''V^.|\/«4'a1!p°y"' 

;^o^uencewSalis(/^t^_rfGlencot’ ® 

Wonbur, ^^I'S&nd^ 

A cidison Wg or<>4r<> ,(P Saiis bu rv/ o W e/grsb u rg A rte^ 


Hope’W®' 
‘ssna 


pd:^ v , 

.jift^^acdonaldton , 
Falrhoc 


Neeiyioft'^/ Ru" *{ (m 
s Ft LittletpnPp. yj”n«ti. W >1 / 

iill.V ,\.l 

R A N 

Madipy Cn„„,burg ( ^ ^ ^ 


1. ciparvillp^ / 


30' 


39'‘r 


Pprryavlllpo 1 HarmaiSilIP^ 

'-%7t\Bpn 

^le.rev'ljr 




Sle/ Wfii'te 


iBeadlingO _oftH 
Castle Sha’'^°^' 

Mollenauer. ^ m _ 

Horn\^ /D G1 

Jng ^roughton 


Bethel 


incin 

MILES 


"y^b ra 







Kendalk 


ad«on Wg gr^^ tP Saiis bu i 
v a ? ^^^hIghesipoInt 

Youghwgheny ^ > 

Frestburi 

Res IVXy^Jenntngs 


^nd°>*"‘'«^/fyndman 
i^Corriganville 

.umberla^nd 


r- 


lAglesmith/Warfords' 
ias»3 ^ hurgo 






Chaij^sville Needmoreign 


Bigp 

Tai<n 


j-dljpry 

’ C5yl»»" Slate fc'll 


{\. 


Martinsburg j 


I 




x 


w. 



30' 


80" 


30' 


79° 


p LonpiludP 78° 






Horseheads 
^Hlmira Hts 

4 £lmira 


Owego EndlCOtL-l 


JohoSin City 


Nelso 

wanesque 
Hd 


TLawrence o\ 

// ville iMilitrton 


1 - « vV- . ! SoN 


■'Oownsville 2^ 


East n 

■■”*’o”l 'Smithfieldo UIsteAS Remec LeRay«ville‘^Viiic''* Montr<(s«Jackson'’^yi 2654 ^^ 04 ^ '-’EquinlitV' 

i 1 r\\ R A D HF 0 R D“ I S'^u S Q'^li E>1 A N°NdAiy^^*cwS'Como ^ 


' Middleburvp 

I center/ 


\ OFriendsvilIc Ne^Wilford Thom^ 

^■»vRlil"‘ Montnfcjackso5'4.^65^ 
I c/ii c n®,!! F H A N°NaAl?/^'^ 


iw?ilsboro 


' Blossburg* 
Arnoto ‘ 


\ At I 

£ Mainesburg 
Covington < 

1 I \ :f. 


vant«i Burlington^ _a.Vv 4 qx " 

Ijcpy Rumm^fierd ORush 

|^-Car~^owandayy^Q::^ * Oimock 

«k£r&valupng „ j 


f r. Harford 

- BrcoA" nil. H, a t 

spring 


Lookout 1 

Pleasant 

Mount . 

lion Dale OamascuscX 
^xn*3 Milanvillec 



\|Vv Trout Run^ Eagles Mtre^ *-akr<i ® ^Valley 

1 G - Mpnpy^ ^SoWrtown J -Sh^3wan«^^ °"ry^j^ ^ ' f mL 

l' Sutfon% “'""TrtireBocki l-,.hm?nO |Lu,3o^^«sfon l\ lnewfoSndlandS j 


'''Ciarki SummitYJ~phjgj^^»nton 


jckawaxerH- 

:^^hohola> 


■ci'^Sl/nrt Montgoni^ry^ t> _;/ E 


.^ntes ..town 
V Fort Montgomerj 


rrfu .-si-Turbot 


”*“cMac{(w.ii*i "T' Whitedeenil^O., / ^'^^‘i’v^HeCr.-^Bri^pi&i^Keacopeck i frjafand^rMo. .y-.v.- MON K IJL 

"VcWintordJkO New Columbra>}l)_it,1wa!hing>BroomS^ Jor&e — Drunsa ..i" r i i, .^IV '‘‘Urn X j ‘ |i.-e-^—fiF^troud»biwl^ 

— J-To iMlIiSfL. , Stroudsburg » cfeeiawarr^ter Gj 

wi^U.^^'-F"5PlFnJ-N-ltO-t^7^2SSS3J5^^^^ HiSWatllfTye. » „<lkorb^'„“ dbead^v^e^K^X;-^ 


tSckHaven\Ei,mepbrt°^^“'TO 

?_'?na .. 'S— r"^ U/hiledeeH* 


\Millvdle'-'„=i'iiV 


[Wat30ntowd~^ 


*"“ T-^v^Riaihs S \ .«ew.uu.— - i 

•>Fa',rmou/it\5tnt'o KingstorL^^^^ort 

I ''Springs^ \ PlymouJtlk^^^WlikcS-Barre ..JW M oSkytip 

C^tfi^/Ashley , Thornhurstb ' oCanajlensis J 

trt^^*>-Cbugar Notch ^ , I V Jr^lountamhome' 

-rS-5^^"nryv^net^' 


’nLords nc®.*?,®*® 

^Valley ° F3''*Matamor« 

K E (jP^ ^ 

1 Milford/ 

„1 .. . 


Dingmans/ 

I Ferryc/ 


feAklglJrabwf;^^ 


»^SrtEr''-Sgt e ° 

\Wroy BeawerSpn/r^s^ la -♦ Port CarbowcJ^^^'’^^ 

r^^deClur. Je^SfJonyyT^^Pr MmenwuS^^eS; pJ^h»-JJe/ '''"'od»^)a^UaWA^A 


aXrr^'T' l ^ .. Branch 0ale(r'>>^^.^.,«ff7 ( ^‘Tppcii Hekendatmua,yfT7^rt»;^^n,jflsto 


_ > Po^oyat 

J / burg ^ New|\j^ 

ri Loy*J?!. 

^ ville Oc.^ncannonfirf^ 


<Oi£l :"5 -»noenT«"ei,in;ia;c-Evant^ • opv^r aipu* si^yr • ^ v 

I — »*-^-- y ‘ P^ ^^'‘'^ethet u MohrsvinfT^pvjUe I**' i>i***® 

ifT 'vRert^o Strauss*. • xf* .J Lyoh c oi So»oner^Quaker 

\ o Rtowncte«\br7FleetfKsu 5 ford /otownP town ^qf' 

i Fredfrtqksbu^X^^ o.rSvilleO ^ '^v.. P'^'VmbaueravilIc 


. Here\7 Spibner 


'©BliimfitW mou.tOWMCAPMAESoOnoTUo'nes^^^^^^^^^ Be%|kl^e^o"' 

> n* SheriSanj Uniop j Jf ScK3effcfeowroNti3Vc9^^<'^M‘2hnto?^^SS-4Py/n^’^r^^ll^^^^ 

Fl^-Dale-" HatTlS^gDepo,B^,^,Uae^^^ 

C. Eemoyn^fccj l^urnnS Ljj/H^efSndo ,/?AdamrtownogU^^ Li^uVcoll/gevpire P 


Pi ^SehwenkiHa^rJ^'^ '-^' 


Jit Pl^sant 

S^Mrville 


,^y ,>l"och/hpn Phoenixvil^^^' 

“Eew.aV^ainyi^^ AbJt'^^,, o to wn , tjew ^ o'^ita'^ItT^B^^ 

AT "l--FntHollyb Springs ioills- berry Y^dse r,<»- \Peter5t Jrq iDT^BrSotT^d “ J&ySiFn 

■"./Walifiit Springs ) / ^burg Vork Haven^AA jU° . , ^ A S/T E (R I uwcbta^ 

f ilji*rforn. Psnlytrdnklintown N>‘ WoRMiS^k Intercoutw pnwnp)ngtoV;;i_c!:-/-‘paoli.A 

•nppens^ »<S^urna£cWellsvdl|d="F^’«,‘,S'’^r,g^S^liS 5=&f . .. 


i SWa^ngtonr 
town ^pfossind 
(Prnns / 




U. IvArendt* 7*^.. East Berlin! 

viliS OrsP Pj „n 

I BWttT* II A ® ^Big|#rvilt« “Tnomasvilie 

LTK''””'Ap D M S U^ubottf 

kVy I ^thfown O ^rrif , \ etown^ 

M ^^uth 

glt,«oo-.ta„JS'«„'^ McSherrys-^^SIffil' 
iWUSbirO/ftir ‘^CEllrsfu'Sc 


-^Sfi!^,';j?..,P wile P-S5j,west Grovka-^dilf 


.,«oSA'«^^cSherry^S^nV^^ 

“^4, '5 




PENNSYLVANIA — Conf/nued 


Gelatt 

Genesee 

Geneva 

Georgetown 

Germania 

Gettysburg 

Gibson 

Gllberton 

Gllberts^lle 

Gllfoyle 

Glllett 

Gipsy 

Girard 

Girard ville 

Glasgow 

Glassport 

Gleasonton 

Glen Campbell 

Glen Lyon 

Glen Riddle 

Glen Rock 

Glen Union 

Glencoe 

Glendon 

Glenfleld 

Glenhope 

Glenlron 

Glenolden 

Glenshaw 

Glenslde 

Glenwillard 


110 L 2 Hop Bottom 
600 G 2 Hopeland 
335 B 2 Hopewell 
246 A 4 Horning 
200 G 2 Houston 
7,046 H 6 Houtzdale 
100 L 2 Howard 
2,641 K4 Hoytvllle 
500 L 5 Hugbestown 
25 D 3 Hughesvllle 
200 J 2 Hulmevllle 
300 E 4 Hummelstown 
2,141 B 2 Hunkers 
3,864 K 4 Huntingdon 


375 L 2 Lansdowne 
400 K 6 Lanse 
360 F 5 Lansford 
500 B 7 Laporte 
1,957 B 5 Larabee 
1,306 F 4 Large 
754 G 3 Larimer 
13 H 2 Larksville 
1,888 ♦L 3 Latrobc 
2.095 J 3 Laurel 


12.169 M 7 
300 F 4 
7.487 L 4 
199 K 3 
50 F 2 
500 C 7 
1.057 C 5 
6,360 *L 3 
11,811 D 5 
159 K 6 


860 *N 5 Laurel Gardens 1,200 B 6 


3,789 J 5 Laurel Run 
404 *C 5 Laureldale 
7,330 G 5 Laurelton 


214 E 4 Huntington Mills 300 K 3 Lavery 


Glassport 8.707 C 7 Hustontown 

Gleasonton 150 G 3 Hyde Park 

Glen Campbell 510 E 4 Hydetown 

Glen Lyon 3,921 K 3 Hyndman 

Glen Riddle 300 L 7 Hyner 

Glen Rock 1,477 J 6 Ickesburg 

Glen Union 19 G 3 Idavllle 

Glencoe 80 E 6 Imler 

Glendon 601 *M 4 Immaculata 

Glenfleld 870 B 4 Imperial 

Glenhope 199 F 4 Indiana 

Glenlron 250 H 4 Industry 

Glenolden 6,450 M 7 Inglesmlth 

Glenshaw 8,000 C 6 Ingram 

Glenslde 8,000 M 5 Intercourse 

Glenwillard 1,200 B 4 Irvine 

Goldsboro (Etters) Irvona 

558 J 5 Irwin 
Gordon 1,039 *K 4 Iselin 

Gouldsboro 462 L 3 Ivyland 

Graceton 500 D 4 Jackson 

Grampian 589 E 4 Jackson Center 

Grand Valley H 2 Jacksonville 

Granville 2,157 G 4 Jacobus 

Grapevine 1.563 C 5 James City 

Grassflat 1,000 F 3 Jamestown 

Gratz 653 J 4 Jeanesvllle 

Gray 600 D 5 Jeannette 

Grays Landing 450 C 6 Jeddo 

Graysville 300 B 6 Jefferson 


Gordon 

Gouldsboro 

Graceton 

Grampian 

Grand Valley 

Granville 

Grapevine 

Grassflat 

Gratz 

Gray 

Grays Landing 

Graysville 

Great Bend 

Greeley 

Green Lane 

Greenburr 

Greencastle 

Greene 

Greensboro 

Greensburg 

Greentree 

Greenvine 

Grove City 

Grover 

Guys Mills 

Hadley 

Halifax 

Hallstead 

Hallton 

Hamburg 

Hamilton 

Hamlin 

Hampton 

Hannastown 

Hanover 

Harborcreek 

Harford 

Harmarville 

Harmonsbuig 

Harmony 

HARRISBURG 

Harrison Valley 

Harrisonville 

Harris vine 

Hartleton 

Hartstown 

Harts viUe 

Harveys Lake 

Hastings 

Hatboro 

Hatfield 

Haverford 

Havertown 

Hawk Run 

Hawley 

Hawthorn 

Haysvflle 

Hazel Hurst 

Hazleton 

Heglns 

Heidelberg 

Hellwood 

Hellam 

Hellertown 

Helvetia 

HendersonvUle 

HenryvUle 

Hereford 

Herman 

Hcrmlnie 

Herndon 

Herrick Center 

Hershey 

Hesston 

High Spire 

Hllliards 

Hillsdale 

Hlllsgrove 

HlUsvllle 

Hokendauqua 

Hollldaysburg 

Hollsopple 

Holtwood 

Home 

Homer City 

Homestead 

Homewood 

Honesdale 

Honey Brook 

Hookstown 

HooversviUe 


200 F 5 Lawn 
758 D 4 Lawrcncevllle 
530 C 2 Lawton 
1.322 EG Le Raysvllle 
300 G 3 Le Roy 
250 H 5 Lebanon 
325 H 5 Lebanon 
175 E 5 Independent 
400 L 6 Lecontes Mills 
1,895 B 5 Lecchburg 
11,743 D 4 Leeper 
468 B 4 Leesburg 
14 F 6 Leesport 
4.236 B 7 Leetsdale 
550 K 5 Lehighton 
300 D 2 Lehman 
915 E 4 Lemasters 
4,228 C 5 Lemont 

D 4 Lemont Furnace 
358 M 5 Lemoyne 
100 L 2 Lcnhartsvllle 
266 B 3 Lenni Mills 
204 *D 4 Lester 
706 J 6 Levlttown 
500 E 2 Lewis Run 
931 A 3 Lewisberry 
500 K 4 Lewisburg 
16.172 C 5 Lewlstown 
262 *L 3 Lewisville 


858 •L 3 
3,685 L 5 
375 H4 
B 2 
200 J 5 
479 H 2 
140 K2 
310 K2 
125 J 2 
28.156 K 5 

2,778 ♦K 5 
200 F 3 
4.042 C 4 
275 D 3 
150 B 3 
700 K 6 
2,411 B 4 
6,566 L 4 
580 K 3 
326 G 6 

1.100 G 4 
C 6 

4.005 J 6 
229 L 4 
200 L 7 

2.100 M 7 
N5 

694 E 2 
299 J 5 
6,268 J 4 
13.894 G 4 
200 L 6 


Mars 1, 

Marsh Hill 
Marshalls Creek 
Martins Cre^k 1, 

Martlnsburg 1, 

Marvlndale 
Marwood 

Marysville 2, 

Masontown 4, 

Matamoras 1, 

Mattawana 
Mauch Chunk (Jim 
Tliorpe) 2, 

Mayburg 

Mayfield 2, 

McAdoo 4, 

McAIlstervllle 
McClure 1, 


1,385 C4 
100 H 3 
200 M 3 
1,000 M 4 
1,662 F 5 


60 E 2 
125 C4 
2,158 H 5 
4,650 C 6 
1,761 N 3 
253 G 5 


2,959 L 4 
39 D 2 
2,373 L 2 
4,260 L4 
616 H 4 
1,000 H4 


McConnellsburg 1,126 F 6 

McCrea 150 H 5 

McDonald 3,643 B 6 

McElhattan 175 H 3 

McEwensvllle 297 *J 3 

McGees Mills 112 E 4 

McKean 379 B 2 

McKees Rocks 16,241 B 7 

McKeesport 61,502 C 7 

McLane 212 B 2 

MeSherrystown 2,610 H 6 

MeVeytown 546 G 4 

Meadow Lands 1,059 B 5 

Meadvllle 18,972 B 2 

Mechanlcsburg 6,786 H 5 

MechanlcsvIUe 540 ‘K 4 

Media 6.726 L 7 

Medlx Run 100 F 3 

Mehoopany 250 K 2 

Mercer 2,397 B 3 

I Mcrcersburg 1,613 G 6 

Merlon Station 2,000 M 6 

I Mertztown 200 L 4 

' - - 674 L 2 

275 H 4 
3,137 E6 


751 L 2 Jefferson (Codorus) 449 J 6 Liberty 


575 B 6 Lewisville (Ulysses) 495 G 2 


590 N 3 Jenkintown 
550 M 5 Jennerstown 
125 H 4 Jermyn 
2,661 G 6 Jerome 
75 K 6 Jersey Mills 
651 B 6 Jersey Shore 
16,923 D 6 Jerseytown 
2,818 B 7 Jessup 
9.210 B 3 Jim Thorpe 
7,411 B 3 Johnsonburg 
200 J 2 Johnstown 
300 C 2 Jollytown 
350 B 3 Jones Mills 
822 J 5 Jonestown 
1,445 L 2 Josephine 
75 £ 3 Julian 
3,805 L 4 Kane 
100 D 4 Kams City 
250 M 3 Karthaus 
200 H 6 Kato 
800 D 6 Kaylor 
14.048 J 6 Kearsarge 

600 C 1 Keating Summit 
185 L 2 Keewaydln 
3,000 C 6 Kelayres 
350 B 2 Kelletiville 
912 B 4 Kelly Station 
Kempton 
89,544 J 6 Kenliorst 


IS) 449 J 6 Liberty 271 H 2 

5,130 M 5 Liberty 1,900 C 7 

376 D 5 Library 2,124 B 7 

2.635 L 2 Llgonler 2,160 D 5 

1.960 D 5 LUly 1,898 E 6 

90 H 3 Lima 680 L 7 

5.695 H 3 Lincoln 930 K 5 

165 J 3 Lincoln University L 6 

6,650 L 3 Linden 262 H 3 

2,959 L 4 Llnesville 1.246 A 2 

4,567 E3 Llufield 1.026 L5 

63,232 D 5 LInglestown 400 J 5 

100 B 6 Llnwood 6,000 L 7 

150 D 5 Llstle 700 D 6 

853 K 5 Listonburg 145 D 6 

675 D 6 Litltz 5,568 K 5 

196 G 4 Little Marsh 100 H 2 

5.706 E 2 Little Meadows 196 K 2 

508 C 4 Llttlestown 2,635 H 6 

675 F 3 Livermore 57 ♦D 6 

G 3 Liverpool 654 H 4 

300 C 4 Livonia 32 H 4 

375 B 1 Lock Haven 11.381 H 3 

70 F 2 Loganton 346 H 3 

121 F 3 LoganviUc 569 J 6 

1,059 K 4 Long Branch 450 *0 6 

80 D 2 Long Pond 50 L 3 

81 C 4 Lookout 300 M 2 

L4 Lopez 800 K3 

2.551 ♦L 6 Lorain 1,406 *E 6 

175 B 3 Lords VaUey N 3 


400 G 2 Kennard 175 B 3 Lords V 

23 F 6 Kennett Square 3,699 L 6 Loretto 

780 B 3 Kent 175 D 4 LottsvU 

240 ♦H 4 Kerrmoor 120 E 4 Loyalha 

160 B 2 Kersey 500 E 3 Loyalto 

M 6 Kimble 72 M 3 Loysbui 

1,500 L 3 Klmmelton 156 E 5 Loysvill 

1,846 E 4 KIngsdale 103 H 6 Lucerne 

4,788 M 5 Kingston 21,096 K 3 Lucindc 


1,624 M 6 KlntnersviUe 
+39,641 M 6 Kinzua 
22,000 M 6 Kirkwood 
F 4 Klstler 
1,602 M 3 Klttannlng 
666 D 3 Knobsvllle 
177 B 4 Knox 
600 E 2 Knoxville 
35,491 L4 Koppel 

K 4 Kresgeville 
2,250 B 7 Kulpmont 
1,000 E 4 KulpsvlIIe 
976 J 6 Kunkletown 
5,435 M 4 Kushequa 
500 E 3 Kutzto^vn 
600 B 5 Kyler 
100 M 3 La Anna 
225 L 6 La Jose 
700 C 4 La Plume 
2,072 C 6 Laceyvllle 
677 J 4 Lackawaxen 
190 L 2 Laflin 
4,500 J 5 Lalrdsville 
137 F 6 Lake Ariel 
2,799 J 6 Lake Como 
230 C 3 Lakemont 
200 E 4 Lakewood 
337 J 3 Lamar 

A 4 Lamartine 
1,460 L 4 Lampeter 
6,483 F 5 Lancaster 
377 E 5 Landenberg 
500 K 6 Lander 
82 D 4 Landlngvllle 
2,372 D 4 Landlsburg 
10,046 B 7 Lanesboro 
316 *3 4 Langdondale 
5,662 M 2 Langeloth 
864 L 5 Langhome 


175 D 4 LottsvUle 
120 E 4 Loyalhanna 
500 E 3 Loyalton 
72 M 3 Loysburg 
156 E 5 Loysvillc 
103 H 6 Lucememines 
21,096 K 3 Lucinda 
77 M 4 Ludlow 
475 E 2 Lumber City 
102 K 6 Lumberville 
468 *G 5 Luthersburg 
7,731 C 4 Luzerne 
117 G 6 Lykens 
1,213 C 3 Lyndora 
656 H 2 Lyon Station 
1,137 B 4 (Lyons) 

250 L 4 Macdonaldton 
6,199 J 4 Mackeirville 
M 5 Macungie 
300 M 4 MaddensvUIe 
100 E 2 Madera 
3,110 L 4 Madison 
E 3 Madley 
120 M 3 Mahallcy 


1.026 L 5 
400 J 5 
6,000 L 7 
700 D 6 
145 D6 
5,568 K 5 
100 H 2 
196 K 2 
2,635 H 6 
57 ♦D 6 
654 H 4 
32 H 4 
11.381 H 3 
346 H 3 
569 J 6 
450 *0 6 
50 L 3 
300 M 2 
800 K3 
1,406 *E 6 
N 3 
863 E 4 
160 D 2 
600 D 6 
200 J 4 
175 F 6 
500 H6 
1.075 D 4 
350 D 3 
500 E 2 
262 *E 4 
225 N 6 
240 E 3 
6,176 L 3 
2,735 J 4 
4,800 B 4 

645 L6 
400 E 6 
200 H 3 
983 L4 

34 G 5 
F4 
386 *C 6 
45 E 6 

646 E4 


247 B 4 Langhome Manor 781 ♦N 5 Markleton 
1,240 E 5 I Lansdale 9,762 M 6 I Markleysburg 


180 E 4 Mahanoy City 10,934 K 4 

50 L 2 Mainesburg 300 J 2 

505 K 2 Malvern 1,764 L 5 

450 N 3 Mammoth 600 D 5 

256 *L 3 Manchester 1,264 J 5 

160 J 3 Manhelm 4,246 K 6 

400 M 3 Manns Choice 313 F 6 

102 M 2 Manor 1,230 C 6 

1,600 F 5 Manorville 662 C 4 

200 M 2 Mansfield 2,667 J 2 

225 H 4 Maplcton Depot 

250 C 3 (Mapleton) 742 F 5 

443 K 6 Maplewood 130 M 3 

63,774 K 5 Marcus Hook 3,843 L 7 

225 L 6 Marianna 1,269 B 5 

131 D 2 Marlenville 1,000 D 3 

230 *K 4 Marietta 2,442 J 5 

279 H 6 Marion 650 G 6 

691 M 2 Marion Center 433 D 4 

300 F 5 Marion Heights 1.551 ♦K 4 

1,068 A 5 Marklesburg (Altch) 

1.579 N 5 219 F 5 

r 781 *N 5 Markleton 92 D 6 

9,762 M 6 Markleysburg 291 C 6 


Meshoppen 674 L 2 

Me:dco 275 H 4 

Meyersdale 3,137 E 6 

Mlddleboro 

(McKean) 379 B 2 

Mlddleburg 1,283 H 4 

Middlebury Center 90 H 2 

Mlddleport 942 L 4 

Middletown 9,184 J 6 

i Midland 6,491 A 4 

I Midway 993 B 5 

I Mimin 835 H 4 

Miminburg 2,259 H 4 

Miffllntown 1,013 H 4 

Milanvllle 200 M 2 

Mildred 1,000 K 3 

Mllesburg 733 G 4 

Milford 1,111 N3 

MUl Creek 417 G 6 

Mill HaU 1,677 G 3 

MUl Run 300 C 6 

Mill Village 324 C 2 

Millbourne 901 •M 6 ' 

MUlersburg 2,861 J 4 ' 

Mlllerstown 682 H 4 

Millerstown 

(Chicora) 1,172 C 4 

Mlllersvllle 2,561 K 6 

MiUerton 250 J 2 

Mlllhelm 750 G 4 

Mlllmont 250 H 4 

MUlport 250 F 2 

Millrilt 206 N 3 

Mills 150 G 2 

Millsboro 1,100 B 6 

Mlllvale 7,287 B 7 

Millville 878 J 3 

Mlllway 200 K 5 

Milmont Park 2,200 M 7 

Mllroy 1,443 G 4 

MUton 8,578 J 3 

Mineral Point 350 E 5 

MinersvUle 7,783 K 4 

Mines 160 F 5 

Modena 824 *L 6 

Mohnton 2,004 L 5 

Mohrsville 600 K 6 

MoUenauer 700 B 7 

Monaca 7,415 B 4 

Monessen 17,896 C 5 

Monongahela 8,922 B 5 

Monroeton 

(Monroe) 466 J 2 

Mont Alto 984 G 6 

Montgomery 2,166 H 3 

Montoursville 3,293 J 3 

Montrose 2,075 L 2 

Moon Rxm 1,143 B 5 

Moosic 3,965 L 3 

Morgantown 415 L 5 

Morris 257 H 2 

Morris Run 600 J 2 

Morrisdale 1,000 F 4 

Morrisvllle 6,787 N 5 

Morton 1,352 M7 

Moscow 1,050 L 3 

Mosgrove D 4 

Moshannon 600 F 3 

Mount Alton 105 E 2 

Mount Carbon 302 *K 4 
Mount Carmel 14,222 K 4 

Moimt Gretna 83 *J 5 

Mount Holly Springs 

1,701 H6 

Moimt Jewett 1,415 E 2 

Mount Joy 3,006 K 5 

Mount Lebanon 

+26,604 B 7 

Mount Morris B 6 

Mount Oliver 6,646 *3 7 

Mount Penn 3,635 *L 5 

Mount Pleasant 6,883 D 5 


Mount Wolf 1,164 J 6 

Mountalnhome 760 M3 

MountvlUe 1,064 K5 

Moylan 300 L7 

Muir 950- J 4 

Muncy 2,756 J 3 

Muncy Valley 310 J 3 

Munhall . 16.437 0 7 
Munson 460 F4 

Murrysville 800 C 5 

Myerstown 3,0W K 5 

Nantlcoke 20.160 K3 
Nanty Glo 5,425 E 5 

Narberth 6,407 M6 

Natrona ^ 04 

Nazareth 5,830 M4 

Needmore 104 F 6 

Neelyton 100 G 5 

Neffs MIUs 55 G 4 

Nelson , H2 

Nemacolln 1,930 B6 

Nescopeck 1,907 K3 

Nesquehonlng L 4 

New Albany 365 J 2 

New Alexandria 623 G 5 

New Baltimore 221 E 6 

New Bedford 550 A J 

New Berlin 589 J 4 

New Bethlehem 1.604 D3 
New Bloomfield 1,098 H5 
New Brighton 9«535 B 4 
New Britain 581 ‘M 5 

New Buena Vista 3M E 5 
New Buffalo _ 155 H5 
New Castle ^8,834 B 3 
New Centerville 145 D 6 

New Columbia 500 H 3 

New Columbus 152 

New Cumberland 

New Eagle 2,316 B5 
New Enterprise 317 lo 
New Florence 924 D 5 
New Freedom l,2n J ° 
New Freeport 150 B b 
New Galilee At 

New Germantown 140 0 6 
New Holland 2.602 K5 
New Hope 1.066 N 6 

NewKenalngton^j j^g C4 

New Lebanon 179 B 3 

NewMIIIord 880 hj 

New Millport 200 Fi 
New Oxford 1.366 B o 
New Paris 202 ES 

New Philadelphia ^ j, ^ 

New Providence 220 K 6 
New Ringgold 302 K4 
New Salem 1.900 oo 

New Salem ^ t>b 

(Delmont) , ^ 695 D 6 

New Salem (York . - 

New Salem) 333 'Je 

New Tripoli 253 M 

New Washington 65 M 

New Wilmington 1.943 Bg 


2,316 B5 
317 F6 
924 D5 
1,271 3 6 
150 B6 
607 A 4 


179 B3 
880 L 2 
200 F4 
1.366 H 6 
202 E6 


*'220 K6 
302 •K4 
1,000 C6 


Newburg 

Newburg 

Newfleld 

Newfoundland 

Newport 

Newry 


182 0 6 
289 *£4 

650 M3 
1,893 H5 
412 F6 


Newton Hamilton 397 0 6 

Newtown fOJS g 

NewviUe l.p» 1 2 

Nicholson 0 3 

NlcklevUIe I™ g ^ 

Nineveh g 3 

Nlsbet SSg D5 

Notmalville eou 

Norristown 38,^0 ^ 

North Apollo V ?47 *05 
N. Bellevernon 3.1^ 
North Bend . ,.iS«C7 
North Braddock 14,724 
N. Catasauqua Aow ,^5 
North Charleroi 2,664 
North EMt B 1 

North Girard .q 5 

North Irwin l.^'S jj 2 
North Mehoopany 120 b ^ 

North Spr ngfleld yj 

North Wales 2,9M 
North Wamn 9™ 5 

North York 1,14 

Northampton j4 

Northumberland 4.40/ 

Norvelt ,245 ji 7 

Norwood K 3 

Noxen 2 nno B 4 

NuMlne ^•205 <C4 

Nuangola , SXq k 4 

Nuremberg 0 4 

Oak Hall Station 3 

Oak Ridge 1 m B 6 


Newtown 

Newville 

Nicholson 

NlcklevUIe 

Nineveh 

Nlsbet 

Normal ville 

Norristown 


Mount Pocono 
Mount Union 


619 M 3 
4,690 G 5 


Oakdale 

Oakford 

Oakland 

Oakmont 

Oakville 

Ohlopyle 

on City 

Oklahoma 

Otanta 

Old Forge 

Oley 

Oliver 

Olyphant 

Oneida 

Ono 

Orangeville 

Orblsonla 


1 , 0 /e ^ 
1.900 N6 
871 B? 
7,264 C6 
MO B6 
345 DO 
19,581 C3 
030 4 

125 E4 
9,740 LJ 
498 L6 
2,180 C6 
7.047 L3 
800 K 4 

220 4 “ 

424 K3 

648 Of 
160 F 5 


*No room on, map for name. 
tPopuIation of town (township). 
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Ormsby 
Orrstown 
Orrtanna 
Oraon 
Orviston 
Orwigsburg 
Osborne 
Osceola 
Osceola Mills 
Osterburg 
Oswayo 
Ottsville 
Overton 
Oxford 
Paint 
Palmerton 
Palmyra 
Palo Alto 
Paoll 
Paradise 
Pardoe 
Parker 
Parkesburg 
Parkslde 
Parryvllle 


169 E2 
295 G 5 
300 H 6 
250 M2 
340 G 3 
3,029 K4 
496 *B 5 
300 H2 
1,992 F 4 
200 E 5 
167 G 2 
817 M5 
K 2 
3,091 K 6 
1,547 E5 
6.646 L 4 
5,910 J 5 
1,767 ‘K 4 
2.039 M5 
600 K6 
200 B 3 
979 C 3 
2,611 L6 
1.637 M7 
598 *L4 


Patterson Heights 678 *B 4 

Patton 3,148 E 4 

Paupack 250 M 3 

Pavia 100 E5 

Paxtang 1,857 *J 5 

Peach Bottom 80 K 6 

Pen Argyl 3,878 M 4 

Penbrook 3,691 *J 5 

Penfleld 831 E 3 

Penn 987 C 5 

Penndel 1,100 ♦N 5 

Penn Run 232 D 4 

Pennllne 25 A 2 

Penns Park 160 N 5 

Ponnsburg 1,625 M 5 

Pennsdale 200 J 3 

Pennsylvania 

Purnace 100 G 4 

Pequea 121 K 6 

Perkasle 4.358 M 5 

Perrysvllle 1,500 B 6 

Petersburg 621 G 4 

Petrolla 571 C 3 

Philadelphia 2,071,605 N 6 

Phlllpsburg 3,988 F 4 

Phoenlxvllle 12,932 L 5 

Picture Rocks 569 J 3 

Pillow 369 J 4 

Pine Bank 25 B 6 

Pine Grove 2,237 K 4 

Pine Grove Furnace 

40 H 5 

Pine Grove MQls 

1,200 G 4 

Plpersvllle 125 M 5 

Pitcairn 5,857 C 5 

Plttock 2.600 B 7 

Pittsburgh 676,806 B 7 

Pittsfield D 2 

Pittston 15,012 L 3 

Plains 1 12,541 L3 

Platea 290 B 2 

Pleasant Gap 1,312 G 4 

Pleasant Hills 3,808 B 7 

Pleasant Mount 438 M 2 

Pieasantville 704 C 2 

Pleasantville 242 *E 5 

PlumsteadvlUe 312 M6 

Plum\1Ile 452 D 4 

Plymouth 13,021 K3 

Pocono I^ake 225 L 3 

Pocono Pines 475 M 3 

Point Marlon 2,197 C 6 

Point Pleasant 400 N 5 

Poland Mines B 6 

Polk 4,004 C 3 

Pond Eddy N 3 

Port Allegany 2,519 F 2 

Port Carbon 3.024 K 4 

Port Clinton 451 K 4 

Port Matilda 685 F 4 

Port Royal 800 H4 

Port Trey orton 280 J4 

Port Vue 4.756 C 7 

Portage 4,371 E 5 

PortersWlle 294 B 4 

Portland 551 M4 

Pottersdale 325 F 3 

Pottervllle 63 K 2 

Pottstown 22,589 L 6 

Pottsvllle 23.640 K 4 

Powe I 300 J 2 

Powelton 315 F 4 

President 100 C 3 

Primes 500 M 7 

Pringle 1,727 *L 3 

Proctor 100 J 3 

Prompton 197 M 2 

Prospect 726 B 4 

1 rospect Park 5.834 M 7 

Pulaski 350 B 3 

Punxsutawney 8.969 E 4 

Quakertown 5,673 M 5 

yuarryMlie 1,187 K6 

Quecreek 550 D 5 

200 E 5 

§?clne 500 B 4 

Iroad 300 J 6 

R^nsburg 189 F 6 

Ra phton 225 D 5 

^l5ton 700 H 2 

Ramey 696 f 4 

RunUn 6,941 C 7 

600 K4 
109.320 L 5 
950 K 5 

S^creburg 600 H 4 

914 *M5 

•rteedsvllie 1,238 G 4 


Refton 

Rchrersburg 

Renfrew 

Reno 

Renovo 

Rew 

Reynoldsville 
Rices Landing 
Rlceville 
Richfield 
Richland 
Richlandtown 
Riddlesburg 
Rldgway 
Ridley Park 
Rlcgelsvllle 
Rillton 
Rimer 
Rlmersburg 
Rlngtown 
Riverside 
Rlxford 


235 K 6 1 
365 K5 
400 C 4 
1,000 C 3 
3.751 G 3 
500 r 2 
3,569 D 3 
796 C 6 
200 C 2 
350 H 4 
1.090 K 5 
762 M5 
700 F5 
6,244 E 3 
4,921 M7 
871 M4 
875 C 5 
80 C 4 
1,398 D 3 
835 E4 
524 J 4 
650 F 2 


Roaring Branch 375 J 2 

Roaring Creek 40 K 4 

Roaring Spring 2,771 F 5 

Robertsdale F 5 

Robesonla 1,590 K 5 

Robinson D 5 

Rochester 7,197 B 4 

Rochester Mills 230 D 4 

Rock Glen 250 K 4 

RockhlU 567 *G 5 

Rockledge 2.261 *M 5 

Rockwood 1,237 D 6 

Rogersville 300 B 6 

Rome 257 K 2 

Roscoe 1,396 C 5 

Rose Valley 498 L 7 

Rosemont 2,000 M 5 

Roseto 1.676 M4 

Roseville (Rutland) 

126 J2 

Rosslter 1,078 E 4 

Rosslyn Farms 448 *B 7 
Rothsville 1,000 K 5 

Roulette 800 F 2 

Rousevllle 1,009 C 3 

Rouzertllle 1,000 G 6 

Roxbury 400 G 5 

Royalton 1,175 J 5 

Royersford 3,862 L 5 

Rummerfield 100 K 2 

Rural Valley 857 D 4 

Rush K 2 

Russell 800 D 2 

Russellton 1.67() C 4 

Rutland 126 J 2 

Rutledge 919 M7 

SablnsvlUe 300 G 2 

Sabula 275 E 3 

Saegerstown 836 B 2 

Sagamore 1,128 D4 

Saint Benedict 500 E 4 

Saint Clair 6,856 K 4 

Saint Clalrsvllle 127 *E 6 
Saint Lawrence 810 *E 4 
Saint Marys 7,846 E 3 

Saint Petersburg 451 C 3 

Saint Thomas 534 G 6 

Salisbury 865 D 6 

Salladasbui^ 250 H 3 

Salona 500 H 3 

Saltillo 435 G 5 

Saltsburg 1,156 D 4 

Sand Patch 66 E 6 

Sandy Lake 767 B 3 

Sandy Ridge 700 F 4 

Saukertown 865 *E 5 

Sarver 410 C 4 

Sawyer City 500 E 2 

Saxonburg 602 C 4 

Saxton 1,093 F 5 

Saybrook 137 D 2 

Saylorsburg 513 M4 

Sayre 7,735 K 2 

Scalp Level 1,756 E 5 

SchaefTerstown 1,000 K 5 

Schellsburg 305 E 5 

Schnecksvllle 375 L 4 

Schuylkill Haven 6,597 K 4 

Schwenk&vllle 563 L 6 

Sclota 300 M 4 

Scotland 500 G 6 

Scottdale 6,249 C 5 

Scranton 125,636 L 3 

Secane 1,500 M7 

SeelyvlUe 600 M 2 

Selinsgrove 3,514 J 4 

Sellersrille 2,373 M 5 

Seminole 250 D 4 

Seneca 700 C 3 

Sergeant 150 E 2 

Seven Valleys 437 J 6 

Seward 852 E 5 

Sewickley 6,836 B 4 

Scwickley Heights 679 •B 4 
Shade Gap 167 G 5 

Shadygrove 500 G 6 

Shamokln 16,879 J 4 

Sbamokln Dam 730 J 4 
Shanksvllle 342 E 5 

Sharon 26,454 B 3 

Sharon Hill 5,464 N 7 

Sharpsburg B 6 

Sharpsville 6,414 A 3 

Shawancse 200 K 3 

Shawmut E 6 

Shawnee on ^ 

Delaware 200 N 3 

SheakleyvUle 141 B 3 

Sheffield 2,087 D 2 

Shelocta , ^ 105 4 

Shenandoah 15,704 K 4 

Shenango 200 A 3 

Sheppton E 4 


Shermans Dale 83 

Shickahinny 2,156 

Shilllngton 5,059 

Shlnglehouse 1,201 

Shlppensburg 5.722 

Shlppenvllle 522 

Shlpplngport 408 

ShlremanstowD 887 

Shirlcysburg 241 

Shoemakersvllle 1 .066 

Shohola 600 

Shohola Falls 70 

Shrewsbury 787 

Shunk 60 

SIdman 490 

Slgel 600 

Sllverdale 384 

Simpson 2.800 

Sinking Spring 1,982 

Slnnamahonlng 450 

Six Mile Run 400 

Skinners Eddy 225 

Sklppack 425 

Skytop 25 

Slate Run 

Slatedale 800 

Slatington 4,343 

Sllckv^te 1,266 

SlJgo 913 

Slippery Rock 2,294 

Smethport 1,797 

Smicksburg 92 

Smlthfield 1.066 

Smithmiil 1,500 

Smlthton 690 

Snow Shoe 670 

Snjdertown 314 

Soldier 300 

Somerset 5,936 

Soncstown 275 

Souderton 4,521 

South Bend 100 

South Bethlehem 489 
South CoatcsvlUe 

1,996 

South ConnellBvllle 

2,610 

South Fork 2,616 

South Greensburg 

2,980 

South Heights 691 
South Mountain 1.300 
South New Castle 993 
South PhiUpsburg 512 
South Renovo 862 
South Waverly 1,298 
South Williamsport 

6.364 

Southmont 2.278 

Southwest 800 

Southwest ^ . 

Greensburg 3,144 

Spangler 

Spartansburg , 482 

Speers 

Splnnerstown 400 

Spring City 3.258 

Spring Creek 160 

Spring Grove 1'338 

Spring Mills 720 

Springboro ^ 611 

Springdale 4,939 

Springfield 8,000 

Springtown 600 

SprlngvUle 250 

Spruce Creek 150 

Starrucca 326 

State College 17.227 

State Line ^^375 

Steelton 12-374 

Sterling 40 

Sterling Run 225 

Stewartstown 1,133 

Stillwater 189 

Stockdale 870 

Stockertown , 767 

Stoneboro 1.294 

Stowe 2,524 

Stowe 1 12,210 

Stoystown ^ 517 

Strasburg 1.109 

Strattanville 562 

StrausstowD 368 

Stroudsburg 3*231 

Stump Creek 675 

Sturgeon l.lou 

Sugar Notch 2,002 

Sugargrove 520 

Summerhill 849 

Summerville ^ 033 

Summit HIU 
Sunbury 13*570 

Surveyor 53 

Susquehanna ^*5^5 

Sutersvllle ^ 8M 

Swarthmore 4.825 

Sweet Valley 
Swlssvale 12*521 

SwoyersvIUe ',705 

Sycamore , ^69 

Sykesvllle ^*352 

Sjlvan 22 

Sylvanla 

Tamaqua 11,508 

Tamarack ^ 

TannersvlUe oOO 

Tarentum 9.540 

Tatamy „ 681 

Taylor 7,176 

Taylorstown 400 

Telford 2,042 

Temple 1.460 

Templeton 1,000 

Terre Hill 1.000 

Thomasvllle 320 


No room on map for name. 
TPopulation of town (township). 
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H 5 

Thompson 

320 

L2 

K 3 

Thompsontown 

486 

H 4 

K 5 

Thornburg 

335 *B 7 

F2 

Thomhurst 

100 

L3 

H 5 

Three Springs 

417 

G 5 

D 3 

Throop 

6,861 

L3 

♦B 4 

Tldloute 

998 

D 2 

♦H 5 

Tlmblln 

327 

D 4 

G 5 

Tioga 

544 

H 2 

K 4 

Tlona 

350 

D 2 

N 3 

TIonesta 

728 

C 2 

N 3 

Tipton 

425 

F 4 

J 6 

Tire Hill 

700 

E 5 

J2 

Titusville 

8.923 

C2 

E 5 

Tobyhanna 

825 

M3 

D 3 

Topton 

1,572 

L5 

♦M5 

Torpedo 

65 

D 2 

M2 

Torrance 

500 

D 5 

K 6 

Toughkenamon 

500 

L6 

G 3 

Towanda 

4,069 

J 2 

F 6 

Tower City 

2,054 

J 4 

K 2 

TownvIIle 

351 

C 2 

MS 

Traflord 

3,965 

C 5 

M3 

Trainer 

2,001 

L7 

H 3 

Transfer 

400 

A 3 

L4 

Trappe 

773 *M 5 

L4 

Tremont 

2,102 

K4 

C 5 

Trevorton 

2,545 

J 4 

C 3 

Trexlertown 

500 

L 4 

B 3 

Trough Creek 

60 

F 5 

F 2 

Trout Run 

325 

H 3 

D 4 

Troutvllle 

223 

*E 3 

C 6 

Troxelville 

130 

H 4 

F 4 

Troy 

1,371 

J 2 

C 6 

Truemans 

80 

D 2 

G 3 

Trumbauersvllle 

838 

M6 

J4 

Tryonville 

134 

C 2 

E 3 

Tullytown 

648 

N 5 

D 6 

Tunkharmock 

2,170 

L2 

K 3 

Tunnelhin 

535 

*E 6 

M5 

TurbotvUle 

518 

J 3 

D 4 

Turtle Creek 

12,363 

C 7 

*D 4 

Turtlepolnt 

150 

F 2 


Twilight 

318 

•C 5 

•L6 

Twin Rocks 

1,850 

E 4 


Tyler 

250 

F3 

D 6 

Tylersburg 

215 

D 3 

E 5 

Tylers ville 

200 

G 4 


Tyrone 

8,214 

F 4 

*C 5 

Ulster 

400 

J 2 

B 4 

Ulysses 

495 

G 2 

H 6 

Union City 

3,911 

C 2 

*B 4 

Union Dale 

350 

M2 

*F 4 

Union Deposit 

550 

J 5 

G 3 

Unlontown 

20,471 

C6 

J 2 

Unlontown 

1,280 

•J 4 


Unlonvllie 

341 

*H 4 

J3 

Unity 

700 

C4 

•E 5 

Unltyvllle 

65 

K 3 

C 6 

Universal 

3,200 

C 7 


Upland 

4,081 

L7 

*C 6 

Upper Black Eddy 


E 4 


550 

N 4 

C 2 

Upoer Darby 



*C 6 

+84.951 

M6 

M6 

Upper Strasburg 

262 

G5 

L5 

Urban 

100 

J 4 

D 2 

Urslna 

334 

D 6 

J 6 

Utica 

264 

C 3 

G 4 

Uwcbland 

300 

L6 

B 2 

Valencia 

298 

04 

C 4 

Valier 

600 

D 4 

M7 

Valley Forge 

476 

L 6 

M4 

Valley View 

1,618 

J 4 

L 2 

Van 

75 

C 3 

F 4 

Vanderbilt 

937 

C 6 

M2 

Vandergrift 

9.524 

D 4 

G 4 

Vandllng 

722 

M2 

G 6 

Vanport 

2,500 

B 4 

J 5 

Venango 

359 

B 2 

M3 

Venus 

160 

C 3 

r 3 

Verona 

4,235 

C 6 

K 6 

Versailles 

2,484 

C 7 

K3 

Vlllanova 

1,500 

M6 

•C 5 

Vintage 

150 

K 5 

M4 

Vintondale 

1,185 

E 5 

B 3 

Volant 

229 

B 3 

L 5 

Wall 

1,850 

C 6 

B 7 

Wallaceton 

440 

F 4 

E 5 

Wallingford 

6,000 

L7 

K 6 

Walnut 

85 

G 4 

D 3 

Walnut Bottom 

325 

H 6 

K 5 

Walnutport 

1,427 

L 4 

M4 

Walston 

330 

D 4 

E 3 

Wampum 

1,090 

B 4 

B 5 

Wanamie 

1,092 

L 3 

L 3 

Wapwallopen 

377 

K 3 

D 1 

Warfordsburg 

105 

F 6 

E 5 

Warren 

14,849 

D 2 

D 3 

Warren Center 

275 

K 2 

L4 

Warrendale 

600 

B 4 

J 4 

Warrensvllle 

175 

J 3 

F 3 

Warrior Run 

1,056 

*L3 

L 2 

Warriors Mark 

225 

F 4 

•C 6 

Washington 

26,280 

B 5 

M7 

Washington Boro 


E 3 


483 *K 6 

C 7 

Washington Crossing 


♦L3 


300 

N 5 

B 6 

Washlngtonvllle 

194 

J 3 

E 3 

Waterford 

1,195 

B 2 

G 6 

Watsoniown 

2.327 

J 3 

J 2 

Wattsburg 

343 

C 1 

L 4 

Wawa 

600 

L7 

G 8 

Waymart 

1,068 

M2 

M3 

Wayne 

6,000 

M6 

C 4 

Waynesboro 

10,334 

G 6 

M4 

Waynesburg 

5,514 

B 6 

L3 

Weatherly 

2.622 

L4 

A 5 

Webster 


C 5 

•MS 

Webster Mills 

95 

F 6 

L 5 

Weedvlile 

700 

F 3 

C 4 

Welssport 

674 

•L4 

L5 

Wellersburg 

369 

E 6 

J 6 

Wellsboro 

4.215 

H 2 


Wellscreek 

100 

E 5 

Wells^lle 

309 

J 5 

Werners vlUe 

1,280 

K 5 

Wesley 

80 

C 3 

Wesleyvllle 

3,411 

C 1 

West Alexander 

466 

B 5 

1 West Brldgewatei 



1.316 

B 4 

1 West Brownsville 



1,610 

C 5 

West Chester 

15,168 

L6 

1 West Conaliohoclen 



2,482 

*M5 

West Easton 

1,368 

•M4 

West Elizabeth 

1,137 

C 5 

West Falrvlew 

1,896 

♦J 5 

West Finley 

93 

B 5 

West Grove 

1,521 

L6 

West Hazleton 

6,988 

K4 

West Hickory 

400 

C 2 

West Homestead 

3.257 

♦B 7 

West Klttannlng 

910 

♦C 4 

West Lawn 

2,144 

K 5 

West Leechburg 

1,113 

♦C 4 

West Leesport 

535 

*L5 

West Liberty 

245 

*C 5 

West Mayfield 

1,768 

♦B 4 

West Middlesex 

1.217 

B 3 

West Middletown 268 

A 5 

West Miffiln 

17,985 

C 7 

West Milton 

700 

J 3 

West Monterey 

125 

C3 

West Nanticoke 

1,780 

K3 

West Newton 

3,619 

C 5 

West Pittsburg 

900 

B 4 

West Pittston 

7.230 

♦L3 

West Reading 

6 072 

*L5 

West Salisbury 

300 

D 6 

West Springfield 


B 2 

West Sunbury 

262 

B 4 

West Union 

25 

B 6 

West View 

7,581 

B 6 

West Winfield 

600 

C4 

West Wyoming 

2,863 

♦L3 

West York 

5,756 

•J 6 

Westfield 

1.357 

H 2 

Westford 

47 

A 2 

Westland 

1.025 

B 5 

Westllne 

150 

E 2 

Westmont 

4.410 

*C 5 

Weston 

602 

K 4 

Westover 

605 

E 4 

Westport 

221 

G 3 

Westtown 

258 

L 6 

Westvllle 

250 

E 3 

Wharton 

50 

G 2 

Wheatland 

1,402 

B 3 

Wheelervllle 

34 

J 2 

Whitaker 

2,149 

C 7 

White Haven 

1,461 

L3 

White Mills 

600 

M2 

White Oak 

6,159 

C7 

Whitedeer 

300 

J 3 

Whitehall 

7.342 

B 7 

Whitney 

875 

D5 

Wlconlsco 

1.549 

J4 

WIdnoon 

350 

D 4 

Wilawana 

100 

J2 

Wilcox 

1,000 

E2 

Wilkes-Barre 

76,826 

L3 

WJlklnsbufg 

31,418 

C 7 

Williamsburg 

1,792 


Williamsport 

45,047 

H 3 

Wllllamstown 

2,332 

J 4 

Wlllock 

275 

B 7 

Willow Grove 

7.000 

M S 

Willow Hill 

440 

G 5 

Wllmerdlng 

6.325 

C 7 

Wllmore 

390 

E 6 

Wllpen 


D 5 

Wilson 

8.159 

M 4 

Wlnbume 

785 

F 4 

Wlndber 

8,010 

E 5 

Wlndgap 

1,577 

M 4 

Windsor 

1,126 

J 6 

Winfield 

320 

J4 

Wingate 

216 

G 4 

WInterdale 

50 

M 2 

Wlnierstown 

298 

•J 6 

WInton 

6,280 

M 3 

Wolfdale 

800 

B 6 

Wolfsburg 

125 

F5 

Womelsdorf 

1,549 

K 5 

Woodbury 

254 

F 5 

Woodcock 

130 

C 2 

Woodland 

1,000 

F 4 

Woodlyn 

5,000 

M 7 

Woodruff 

25 

B 6 

Woodvllle 

3.775 

B 7 

Woolrich 

450 

H3 

Wormleysburg 

1,511 

*J 5 

Worthington 

800 

C 4 

Worthvllle 

73 

D 3 

Wrights 

250 

F 2 

Wrights vllle 

2,104 

J 5 

Wyalusing 

612 

K 2 

W> omlng 

4,511 

L3 

Wyomlsslng 

4,187 

K 5 

Wyomlsslng Hills 

646 ‘K 5 

Wysox 

250 

K2 

Yardley 

1,916 

N 5 

Yatesboro 

1,264 

D 4 

YatesvUle 

565 

•L 3 

Yeadon 11.068 

N 7 

Yeagertown 

1,628 

G4 

Yoe 

681 

*J 6 

York 59.953 

J 6 

York Haven 

743 

J 5 

York Springs 

413 

H 6 

Yorkana 

229 

•J 6 

Youngstown 

577 

D 5 

Youngsville 

1.944 

D 2 

Youngwood 

2,720 

D 6 

Yukon 

1,099 

C 5 

Zelienople 

2.981 

B4 
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DIGNIFIED HALLS OF GOVERNMENT AND LEARNING 



On Capitol Hill in Harrisburg is Pennsylvania’s magnificent wealth. The ivy-covered wails of the library of the University 
State Capitol. Atop the dome a figure symbolizes the Common- of Pennsylvania at Philadelphia suggest its scholarly tradition. 




Erie, on Lake Erie, is Pennsylvania’s great lake 
port. Its splendid harbor is guarded by Presque Isle, 
a peninsula that stretches for seven miles along the 
city’s lake shore. One of Pennsylvania’s more than 
30 state parks is located here. Erie is also an impor- 
tant railway center and manufacturing city. A great 
variety of products are made here, but the largest in- 
dustries are those that produce machinery, paper, 
steel, and rubber goods (see Erie). 

In the south-central part of the state are Altoona, 
Pennsylvania’s great railroad city, and Johnstown, 
located in the heart of vast bituminous coal beds. 
Scranton, on the Lackawanna River, and Wilkes- 
Barre, on the Susquehanna River, both in the anthra- 
cite region, are mining and manufacturing cities (see 
Scranton; Wilkes-Barre). In southeastern Pennsyl- 
vania are Harrisburg (the state capital), Lancaster, 
York, and Reading (see Harrisburg; Reading). Lan- 
castei and York lie in the rich agricultural country in 
the Susquehanna Valley. The metropolis of the Le- 
high Valley is Allentown. It makes textiles, clothing, 
machinery’, metal products, and h 3 ^draulic cement (see 
Allentown). Near Allentown is Bethlehem, famous for 
steel. Both are on the Lehigh River. Its valley has 
limestone deposits used in cementmaking. 

Other important cities are McKeesport, in south- 
western Pennsjdvania; Chester, to the southwest of 
Philadelphia; and New Castle, north of Pittsburgh. 

Pennsylvania’s first constitution was adopted in 
1776. Tlie present constitution, adopted in 1874, pro- 
vides for a senate and a house of representatives in a 
general assembly. The governor, lieutenant governor, 
auditor general, state treasurer, and secretary of in- 
ternal affairs are elected for four years. 

High Educational Standards 
From the days of the earhest settlers, Pennsjdvania 
has always been active in promoting education. 
William Penn’s charter of 1681 provided for a com- 
mittee on education, and the second Colonial Assem- 
bly in 1683 provided for compulsory elementary 
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education. In 1689 the Friends’ Public Grammar 
School for liigher education was opened in Phila- 
delphia, and it still continues as the Wilham Penn 
Charter School. Other rehgious groups among the 
first settlers — Presbyterians, Mennonites, Moravians, 
and Lutherans — estabhshed their own schools, some 
of which are still maintained. 

Today there are about 70 universities and 
colleges in the state. The University of Pennsyl- 
vania, at Philadelphia, 
traces back to 1740; and 
its name dates from 179 1 . 

Pennsylvania State 
University is at State 
College. Among the 
others are the Uni- 
versity of Pittsburgh, 

Temple University, Car- 
negie Institute of Tech- 
nology, Swarthmore 
College, Dickinson Col- 
lege, Washington and 
Jefferson College, Bryn 
Mawr College, Lafayette 
College, Franklin and 
Marshall College, Buck- 
nell University, and Le- 
high University. There 
are also a number of 
state teachers colleges 
and normal schools. 

Colonial History 

Henry Hudson estab- 
lished the claim of the 
Dutch to Pennsylvania 
and adjacent territory. 

In 1609 he east anchor in 
Delaware Bay after scaiming every inlet along the 
Atlantic coast for a waterway through the Amer- 
ican continent to China (see Hudson, Henry). In 1643 
the stalwart Johan Printz, recently arrived governor 
of New Sweden, moved from Fort Christina at Wil- 
mington to Tinicum Island, just below the present site 
of Philadelphia. Here he founded New Gottenburg, 
the first permanent settlement in Pennsylvania. 

The thrifty and industrious Swedish settlers culti- 
vated the soil, trapped for furs, and, with their cattle 
and grain raising, grew prosperous along the Dela- 
ware’s marshes and meadows. Swedish rule lasted 
only 17 years. The Dutch of New Netherland grew 
jealous of the intrusion, and under the leadership of 
Gov. Peter Stuyvesant, they seized the Swedish colony 
in 1655. Nine years later the Dutch in turn were 
ousted by the English, who annexed the territory to 
New York. 

Tales of this beautiful Indian country incited the 
rich and zealous Quaker leader Wilham Penn to seek 
in America a refuge not only for his persecuted fol- 
lowers, but for people of all creeds. Charles II granted 
him a huge domain of some 50,000 square miles be- 
tween New York and Maryland in payment for a debt 


of £16,000, which the king had owed Penn’s father, 
who was dead (see Penn). In 1681 the first band 
of Quakers arrived, led by Penn’s cousin, William 
Markham. In honor of Penn’s father the land was 
named Pennsylvania. Penn himself came the next 
year with more Quakers and made a treaty with the 
Delaware Indians at Shackamaxon (now Kensington 
district in Philadelphia). Under the treaty, Quakers 
and Indians lived in peace for almost 70 years. 

The religious freedom 
and liberal rule of Penn- 
sylvania attracted peo- 
ple of many beliefs and 
nationalities. Dutch and 
Swedish were already 
there when the Quakers 
arrived. W^elsh Quakers 
settled west of the 
Schuylkill River at Br}Ti 
Mawr, Haverford, and 
Permllyn, on land that 
became known as the 
W’^elsh Tract. 

Great numbers of Ger- 
man and Dutch Mennon- 
ites came in 1683, led by 
Francis Daniel Pastorius, 
to settle at German- 
town, near Philadelphia. 
Pastorius later signed, 
and possibly origmated, 
the first petition in 
America for the aboli- 
tion of slavery. These 
Germans were skilled 
weavers, printers, lace 
makers, and silversmith 
By 1690 they had erected the first paper mill in 
America on Whssahickon Creek. Other German 
religious groups followed the Mennonites, ainong 
them the DuiJcers, Schwenkfelders, and Moraxnans 
Nazareth and Bethlehem were founded by the 
Moravians ; the Dunkers built a monastery at Ephrata. 
Other immigrants pushed through the wilderness to 
Berks, Montgomery, and Lehigh counties, and their 
descendants still are knowm as “Pennsylvania Dutch. 

Scotch-Irish, stanch Presbyterians, and able farm- 
ers, came early in the 18th century to invade the 
Cumberland Valley and push on to the wild northern 
and western frontiers. Hardy and energetic, they 
were well suited to cope with the savage Indians 
and the hardships of frontier Ufe. Huguenots from 
France, Episcopalians, Lutherans, and other rehgious 
groups mingled also in Penn’s refuge. Soon many 
flourishing cities were scattered over Peimsylvama, 
and Philadelphia became the largest city in Amenca. 

Pennsylvania’s Boundary Dispute 
Pennsylvania early became entangled in dis^tes 
over its boundaries with Delaware, Maryland, Com 
necticut. New York and Virginia. The dispute ^tn 
Maryland and Delaware was settled in 1763, when 


PITTSBURGH’S GREAT SCIENTIFIC SCHOOL 



Machinery Hall, shown here, is part of the Carnegie Institute of 
Technologs'. The Institute was founded and endowed in 1905 by 
^drew Carnegie, and it ranks with the foremost technical schools 
in the United States. Its splendidly equipped buildings occupy 
a rolling campus of approximately 70 acres. 
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THE “GRAND CANYON” OF PENNSYLVANIA 



Here we look down the steep, wooded slopes of Pine Creek Gorge in Tioga County in northern 
Pennsylvania. In some places this beautiful, 50-mile long gorge is 800 feet deep. It is popularly 
known as the ‘‘Grand Canyon” of Pennsylvania and is a favorite resort area. Along the gorge 
are Colton Point and Leonard Harrison State Parks. 


Charles Mason and Jere- 
miah Dixon, two English 
surveyors, were assigned 
to ^aw the southern 
boundary of Pennsylvania 
(see Mason and Dixon’s 
Line) . An extension of Ma- 
son and Dixon’s line later 
settled Virginia’s claim. 

Connecticut claimed the 
land along the Susquehan- 
na River in northeastern 
Pennsylvania, known as 
the Wyoming Valley, and 
a colony of Connecticut 
Yankees settled there. The 
“Erie Triangle,” claimed 
by both New York and 
Massachusetts as their 
part of the Northwest Ter- 
ritory, was ceded by them 
to the Federal govern- 
ment, and then was pur- 
chased from the United 
States by Pennsylvania in 
1792. Thus the state got 
its outlet on Lake Erie. 

The long period of friendly relations between the 
Quakers and the Indians was ended by the struggle 
between the French and English for control of the 
rich Ohio Valley. George Washington’s first impor- 
tant assignments as a soldier loom prominently in the 
history of Pennsylvania during the French and 
Indian War of 1754:-63 (see French and Indian 
War; Washington, George). The Quakers, reluctant 
to joiu, were forced to fight when the Indians raided 
settlements within 30 miles of Philadelphia. 

Again in 1763 the Ottawa Indians, under Chief 
Pontiac, burned towns and farmhouses, and massa- 
cred colonists along the Pennsylvania frontier. They 
attacked Fort Pitt, which was saved onlj'' by the time- 
ly arrival of Col. Henry Bouquet and his troops. 

Pennsylvania saw the most important events of 
the Revolution. The first Continental Congress met 
hi Carpenters’ Hall in Philadelphia. In Independ- 
ence Hall, also in Philadelphia, the Declaration 
of Independence was signed, and the Liberty Bell 
i^ng out its tidings of freedom (see Declaration of 
Independence). Pennsylvania became an important 
battlefield of the war after Washington and his 
tattered forces retreated from Long Island across 
Jersey and the Delaware River in 1776. In 
1777, Brandywine and Germantown were the scenes 
cf bloody battles before General Howe’s British 
^ptured Philadelphia in September. That winter at 
Valley Forge Washington and his men saw the 
darkest days of the war. 

In 1778 Pennsylvania was the scene of one of the 
)corst atrocities of the Revolution, the “Wyoming 

lassacre.” Wyoming was a frontier town near the 
present site of Wilkes-Barre. While most of the men 


were absent, serving in the American forces, a party 
of Tories and Indians fell upon the village, burned 
and pillaged as they advanced, murdered the few 
men they found, and drove the helpless women and 
children into the wilderness, where many perished. 

In 1787, the Constitution of the United States was 
drafted at Philadelphia, and Pennsylvania was the 
second state to ratify it. Philadelphia was the capital 
of the United States from 1790 to 1800, and the state 
capital imtil 1799. That year the state capital was 
moved to Lancaster, and in 1812 to Harrisburg. 

During the Civil War Pennsylvania saw many 
momentous struggles, among them the great battle 
of Gettysburg. Chambersburg was burned by Con- 
federate forces in 1864. (See also Civil War, American; 
and chronology in Pennsylvania Fact Summary.) 

Some Early Heroes of Pennsylvania 

Greatest of Pennsylvania’s colonial notables was 
Benjamin Franklin, who lived in Philadelphia (see 
Franklin). An earlier leader was James Logan (1674^- 
1751), who was brought to Philadelphia by William 
Penn in 1699. Acting as Penn’s secretary, he was 
practically governor of the colony for many years. 
He left a priceless library of some 3,000 volumes to 
Philadelphia, where it is still preserved in the Public 
Library. Christopher Sauer, or Sower (1693-1758), 
a leader in the Dunker colony at Germantown after 
1719, published an almanac, a magazine, and books. 
In 1743 he printed a German edition of the Bible — 
the first Bible, except for Eliot’s Indian version, 
that appeared in America. Sauer was an expert 
craftsman who made his own paper, ink, and type. 
John Bartram (1699-1777) whom Linnaeus described 
as “the greatest natinal botanist in the world,” made 
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a study of flora in America from southern Florida to iled service pensions for duty of a specified length and 

Lake Ontario and at his home on the Schuylkill such requirements as age, indigence, and disability. 

River established the countrj^’s first botanical gar- After the war, they may receive service pensions solely 

den, now maintained as a city park. Pennsjdvania for service. Service pensions were given veterans of 

early produced two noted astronomers, Thomas God- the Revolutionary War in 1818; War of 1812, in 1871; 

frey (1704-1749), and David Rittenhouse (1732- Mexican War, in 1887 ; Indian wars, in 1892; and the 

1796). Rittenhouse helped lay out the boundaries of Civil War, in 1920. 

Pennsylvania. Godfrey improved the quadrant. In World Wars I and II compensation was paid for 

A writer vho helped rouse the colonists against disability based on earning capacity, similar to work- 

unjust taxation by England was Jolm Dickinson men’s compensation. In 1924 veterans received a 

(1732-1808). His famous ‘Farmer’s Letters’ did much bonus to compensate for loss of earnings while in 

to stir the feeling that brought on the Revolution, servdce. T^fiiereas a pension is a regular, periodic pay- 

Dr. Benjamin Rush (1745-1813), who was born near ment to a disabled veteran or dependents, a bonus is 

Philadelphia, is often called “the father of American a fixed lump payment to all veterans. In 1946 Con- 

medicine.” He was a signer of the Declaration of gress distinguished between compensation and pen- 

independence. Peimsylvania produced one of the sions, or between benefits for service-coimected and 

first noted American painters, Benjamin West (1738- nonservice-coimected disability or death. 

1820). (See West.) Stephen Girard (1750-1831), Veterans disabled in wartime service may get month- 
who was born in France, landed in Philadelphia when ly compensation. The degree of disability and loss of 

he was 19 and became the richest American of his earning power fix the amount, which ranges from 

time. In 1793, when yellow fever killed perhaps 5,000 815.75 for minor disability to 8172.50 for total drs- 

in Philadelphia, Girard enlisted brrsinessmen to go ability. Additional sums are paid for such disabilities 

with him to minister to the sick. At his death he left as blindness. Permanent and total disability not in- 

practically his whole fortune of nearly 88,000,000 to curred in service may^ merit monthly pensions of S63 

charities. The bulk of it went to establish Girard Col- or 875 after ten years or after age 65. Widows and 

lege for Orphans in Pliiladelphia. {See also United dependents of deceased veterans may be pensioned 

States, section “Middle Atlantic Region.”) Veterans of the Korean conflict receive similar bene- 

PensionS. Regular payments called “pensions” fits. {See also Veterans’ Administration.) 

V ere fir'st granted as royal favors to men V ho served The railroads were the first companies in the 
their king well or did outstanding work in art, litera- United States to set up disability and retirement 

ture, and science. In the 19th and 20th centuries, pen- plans for employ^ees. Other industries followed. Dur- 

sions were extended to many 
other classes. Nations, states, 
cities, and corporations came 
to pensron workers v ho had be- 
come disabled or too old to 
continue vork. In some cases, 
pensrons v ere paid to depend- 
ents of persons vho had died 
in discharge of their duties. 

War veterans, teachers, fire- 
men, policemen, government 
employees, mothers, and aged 
persons now receive pensiorrs 
under certain conditions. 

The first pension in our own 
country^ was given in 1636 by 
Plymouth Colony to soldiers 
maimed in Indian fighting. In 
1776 the Continental Congress 
pensioned disabled veterans of 
the Revolution in the first na- 
tional pension law in the United 
States. In every^ war the fed- 
eral government has granted to 
veterans\increasingty hberal 
pensions, riSiw totaling billions. 

Disability pmsions are given 

to those injur^in service and 

to widows ari^ depend-mts. Every yea 
, \ • n provisions 

' eterans may alsoVecerve hm- 



Americans reach 65 and become eligible for pensions under 
of the Soci^ Security. Act. The man at the left is seeking help in filling out 
application for a pension. He will receive a regular monthly payment. 



‘X 
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WHERE OLD-AGE RECORDS ARE KEPT 



Records of social security payments are kept at the Social 
Security Board’s accounting division in Baltimore, Md. Only 
authorized persons are admitted to these confidential files. 


ing and after the second World War the growth of such 
plans was spectacular. At first labor unions were 
skeptical of company-sponsored plans. Many unions 
organized benefit plans for disabled or retired mem- 
bers. Today company pensions and retirement plans 
are subjects for collective barga inin g. They may be 
financed jointly by employers and employees (con- 
tributory) or by the employer only (noncontributory). 

National old-age pension systems have been estab- 
lished in several countries. In some nations, such as 
the United States, the system is based on a compulsory 
social insurance, to which 
employers, employees, and 
the government contribute. 

In other countries, the gov- 
ernment pays the entire 
cost out of public funds. 

In Great Britain the social 
insurance system includes 
not only old-age pensions, 
but also insurance against 
unemployment, accidents, 
nnd sickness. In the United 
States, the Social Security 
Act, which was passed in 
1935, provides that the Fed- 
eral government cooperate 
with the pension Iaw’’s of the 
various states (see Social 
Security). 

Not all working groups 
receive benefits imder the 
Social Security Act. Rail- 
road workers are provided 
for by the Railroad Retirement Act, first passed in 
. Public-school teachers may be pensioned by the 
uidividual states. i\Iany states also pension non- 


teaching school employees. Some large cities maintain 
separate retirement systems for school employees. 

Since 1921 the United States has paid retirement 
benefits to aged or disabled civil service employees. 
Deductions from their salaries go into the pension 
fund. Many cities and states have similar systems. 
In 1946 Congress amended the Civil Service Retire- 
ment Act of 1930 to include members of Congress. To 
be eligible, congressmen must have held office for at 
least six years, must be 62 years old, and must have 
contributed to the pension fund. Some states have 
similar provisions for state legislators. 

American territories and most states grant public 
aid to widowed and deserted mothers of dependent 
children. The first mothers’ aid acts w'ere passed in 
Missouri and in Illinois in 1911. Under the provisions 
of the Social Security Act most states receive federal 
funds for aid to dependent children. 

Peony. The peony, wdth its shining foliage and 
showy masses of brilliant bloom, is one of the com- 
monest and most effective of our garden flowers. It 
has been cultivated at least since the days of the 
Roman author Pliny. 

More than a thousand beautiful varieties of peonies 
exist. Nearly all of them are derived from the old- 
fashioned garden peony, which produces large, solitary 
blossoms, usually red or crimson but varying to white, 
early in the summer. Or they may stem from the 
white peony, a native of Siberia, which bears fragrant 
white and pink flowers. The flowers are usually dou- 
ble, but some varieties are single. The blooms of the 
Chinese peonies, a group of hardy hybrids, are 
fragrant and double. They vary in color from pure 
white to crimson and mahogany. All these peonies 
have soft stems and tuberous roots. 

Less common are the 
shrubby tree peonies with 
woody stems. One species, 
native to California and Ja- 
pan, grow’s from five to six 
feet tall. It bears large, sin- 
gle or double, slightly fra- 
grant flowers, often eight to 
ten inches across. Among 
the hundreds of varieties 
found in China is a tree 
peony with yellow flowers. 

The tree peonies are ten- 
der and require protection 
from winter cold. Soft- 
stemmed peonies grow each 
year from the roots. New 
plants will grow from cut- 
tings taken from the base 
of the plant in autumn or 
spring. New varieties must 
be grown from seed after 
cross-pollination. 

Scientific name of common peony, Paeonia offici- 
nalis; white Siberian peony, P. aUnflora; tree peonies 
grown in America, P. snffruticosa, P. lutea. 


WHITE AND CRIMSON GARDEN BEAUTIES 



The showy peonies are favorite garden flowers. They were 
named for Paion, physician of the gods, because they were 
thought to have healing quahties. 
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How PEOPLE LIVE Around the WORLD 
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On ttas quarter of the globe are pictured some of the ways people Uve in different lands and climates. Along ^he e^quator 
are shown ways in hot, wet lands. Just above are a herder and an irrigation farmer in hot, dry lands. Next we see ohve 
picking in a Mediterranean land, a mountain dairy farm, and factories in industrial western Europe and across the Atlantic 
in America. Along the Arctic Circle are a Lapp reindeer herder, a deep-sea fishing boat from Iceland, and an Eskimo hunter. 


pEOPLE OF MANY LANDS. All people need food 
to eat, clothing to wear, and homes for shelter. All 
must communicate with one another and transport 
goods. People everywhere like to laugh and to play- 
games. They need religion, education, government. 

In all these ways people are much alike, wher- 
ever they live on the earth. But peoples of differ- 
ent lands use varied methods of meeting their needs. 
This is, in part, because one group lives in different 
surroundings from another. Some people live in cold 


lands and some in hot. Some places are rugged an 
mountainous — others low and level. Heavy rains may 
drench one region while another is dry for a season 
or for the whole year. 

In a hot, rainy land, for instance, people w^ar 
fewer clothes than those in a cold land. In ^ 
place, people may build a house from material t a 
would quickly wash away in a rainy region. The pr® 
cipal food of one group may be rice, because the rice 
plant grows well in their warm, moist homeland. ’’ 
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cooler places, the farmers may grow 
and eat potatoes or wheat. 

The nature of the people also in- 
fluences their ways of living. People 
differ in education, in skills, in stand- 
ards, and in other ways. In some 
places, the people get little or no 
schooling. A man can be proud of his 
skill if he can hollow a good canoe 
from a log. But he cannot carry 
much or go far. His family may be 
hungry when food is plentiful 50 miles 
away. In other countries the people 
have been trained in scientific meth- 
ods. They can build ships and trains 
run by powerful engines. They can 
send away the things they grow or 
make, and trade them for the food or 
other goods they need. 

Differences in the United States 

Even in the United States, peo- 
ple’s ways differ from place to place. 
In Maine, farmers raise potatoes and 
other hardy crops in the short, cool 
summers. Their fields are covered 
with snow m winter. The children 
may ski, coast on sleds, or skate for 
recreation. In Florida, many people 
tend fruit groves where they can pick 
oranges and grapefruit in the warm 
winter. They can swim, sail, bask in 
the sun, and play tennis in winter. 

In states with plentiful rainfall, 
such as Indiana and Ilhnois, the 
farmers grow big crops of com and 
wheat. Arizona and Nevada, on the 
other hand, have spots too dry for 
plants. In other sections, there are 
enough grass and shrubs to permit 
people to make a Uving by pasturing 
sheep, goats, or cattle. 

Level land and fertile soil also 
help make Indiana and Illinois good 
places for fanning. In mountainous 
and hilly states, the people may find 
stock raising better than farming. 
Some mountains hold veins of coal or 
ore and are covered with tall trees. 
The people may make a living by 
mining or logging. The United States 
article tells how resources and con- 
ditions in various sections influence 
Ways of making a living. 

Likenesses among Americans 

The differences in ways of living in 
various parts of the United States 
are balanced by likenesses. All Ameri- 
cans have much in common. Their 
schools have given them chances to 
gam scientific understandmgs and 
skills. Tliej'- have developed a net- 
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This snow-rimtned valley in the Andes Mountains of South America is too cold, 
rugged, and dry to farm. Indian herders pasture llamas on the coarse grass. The 
llamas furnish them meat, milk, and wool and carry their loads. 



These Alaskan Eskimos fleft) are taking fish from the frozen sea. They wear clothes 
made from skins of Arctic animals the hunters have killed for food. Here a native 
woman (right) on a hot, rainy Pacific Island is harvesting a food plant — taro. Notice 
the stumps left standing in her garden and the fence made of poles. 



Workers on an irrigated Califorma truck farm are using a digging machine pulled by a 
tractor to harvest a big carrot crop. Beyond them are boxes for shipping the carrots 
to distant markets and a trailer home used by workers. 
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work of transportation, communication, and trade. 
Trucks and trains cairy products across the land, and 
stores and offices sell them. Instead of depending 
upon their locality to provide the thmgs they need, the 
people sell their crops, coal, lumber, or factory goods 
to others, and buy what they need from other places. 
As a result Americans in all sections eat the same 
foods and use many of the same products. They are 
unified by reading the same books, magazines, and 
newspapeis; en]oymg the same radio, television, and 
theater programs; attending the same churches; and 
living under one government. 

How Foods Differ Around the World 

An example of differences in foods and other prod- 
ucts enjoyed by various peoples is seen in the use of 
milk. In the United States and Canada most boys 
and girls drmk pure, fresh milk each day (see Milk). 

Children in some other parts of the world do not 
know the taste of cow’s milk. In crowded Chma, land 
cannot be spared for pasturing cows and raismg hay 


and grain for them. In the steaming rain forest 
along the Congo River in Africa, cattle cannot stand 
the heat and the bite of the tsetse fly. In many 
other lands, the people long ago learned to make 
cheese from milk, and they prefer it to fluid millr . 


Many such examples could be 
given to show that we cannot un- 
derstand a people’s ways unless 
we know about their land and cb- 
mate. We should also know about their training, 
education, standards, and beliefs. 

For the most part we find that customs and ways of 
living are reasonable for a people and their land 
A way that seems strange and backward at first may 
turn out to be better suited to a place and people 
than up-to-date customs found elsewhere. 

How Eskimos and Lapps Live in a Cold Climate 
The Eskimos know how to meet their needs where 
living is difficult. They live north of the United 
States. Some of them dnell within 
the Arctic Circle. Winter is long, 
cold, and dark there. Crops and for- 
ests cannot grow. The Eskimos long 
ago learned to depend on Arctic 
land and sea animals, birds, and fish 
The men became expert hunters and 
brought in meat to eat. The women 
found out how to turn the furrj' am- 
mal skins into clotlfing far warmer 
than the cotton and woolen clothes of 
Americans. They use skms, earth, 
roeks, and even snow to build houses 
For centuries the Eskimos Ined 
without getting anything from other 
lands. Today they trade furs for a 
few supplies that white traders bnng 
in by ship or airplane. 

The Eskimo article tells about 
their ways of living. The Arctic 
gions article describes the land, and 
the Earth article explains why it is 
so dark and cold in winter. 

The Lapps of northern Europe also 
five in a cold land. But they do no 
have to depend upon hunting, because 
long ago they learned to tend herds 
of reindeer. These hardy anmm 
roam about cropping plants ma 
grow in the chill ground. Ihe 
Lapps follow them about. They dO" 
pend upon the reindeer for food, lea- 
ther and transportation. In the tow^ 
of Lapland, they barter the hides for 
wool cloth for clothing and tents, 
tools, utensils, and other supph^s 
(See also Lapland; Reindeer.) 

A Contrasting Way 
of Life in Iceland 

The island Iceland lies in t e 
North Atlantic as near to the bort 


MARKETS IN DIFFERENT COUNTRIES 












r<mdside market in the mountains of BoUvia, the Indians offer their ootatoes for 
sale. There is little they can buy except things raised or made by tbeit neighbors. 
Few products of other lands are hauled over the steep trails to this distant spot. 



This section of a marl^t distnctinSanFra^isco suggests the many kinds of Rood 
Americans can buy. Growers and manufacturers from aU parts of the world aen 
produce in by ship, tram, and truck. Hefe, as m other modem trading nations ib 
people earn money to buy goods insteAd of raising or making what they nee’d. 
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These boys have made up games to imitate their fathers’ 

roping.” At the right, thinly-clad tots in a hot, wet lana 

Pole as parts of the Eskimo homeland. But life is 
very different in Iceland. The climate is warmer 
along its coasts because the island is swept by warm 
ocean currents. It was settled by people from north- 
ern Europe about 1,000 years ago. These settlers were 
educated, and experienced in farming, stock raising, 
seamanship, and other skills the primitive Eskimos 
and Lapps had never learned. 

The Icelanders found that they could raise a few 
hardy crops on the best land and pasture cattle, 
ponies, and sheep on the fine grass. But the sea 
offered more than the land. Fishing soon became and 
remained the leading industry and work of the people. 
Instead of depending on what they raise and make at 
home, the Icelanders ship their huge catches of fish 
abroad and buy products they need (see Iceland). 

Ways of Living in Europe 

The continent of Europe has a variety of lands and 
climates. Temperatures grow warmer southward from 
Lapland, and rainfall varies. The northwest coast 


The sons of a reindeer herder in Lapland (left) play "reindeer 
pretend they are hunters bringing in a pig for a feast. 

gets a lot of moisture all year, but lands around the 
Mediterranean Sea have summer drought. Kinds and 
altitudes of land range from flat plains below sea 
level in the Netherlands to rugged ridges and peaks 
in the Alps (see Europe). 

In the course of their history the people of each 
region have worked out ways of living suited to the 
land, climate, and resources. Long ago they learned 
to cultivate crops suited to their climate, to raise 
stock on rough or poorly drained land, to get fish 
from the sea, and to provide lumber or stone for 
their houses. But nowhere were the people content 
merely to meet their bare needs. They developed re- 
sources of their lands to get products to trade or raw 
materials to manufacture. Commerce and industry 
provided work for growing populations. They linked 
the regions with waterways, railways, and roads to 
transport goods and people. They made scientific and 
technical discoveries that transformed industry. They 
created beauty in architectmre, art, and literature. 
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LEARNING ABOUT LANDS FROM PICTURES 





Students can learn much about lands and peoples from these and other pictures by seefaeK 
answers to such questions as these What are the people doing’ What does the Picture^*: 
gest aboume climate’ About the kind of land? Where on the globe might places like these 
be found’ What materials are used in homes or buildings’ Do the pictures suggest where 
the builders get the materials’ What would seem to be favorite foods here’ What mew® ?! 
transportation can be seen? Do the people trade with other lands’ What may they seur 


Articles on the various coun- 
tries describe their people’s ways 
and achievements. 

The Norway article deals with 
a people in a cool highland by 
the sea. It describes the thrifty 
ways of the farmers who over- 
come the handicaps of rugged 
land and a short growing sea- 
son. It tells how the Norwegians 
turned to a sea that was rieher 
than the land and gained wealth 
through fisheries, ocean ship- 
ping, and foreign trade. 

The Netherlands aiticle deals 
with a low, level, fertile land 
with a favorable growing season. 

But the Dutch people had to 
build great dikes to hold back 
the sea and canals to drain the 
land before they could develop 
their agriculture, commerce, and 
manufacturing. 

The Switzerland article tells 
of a beautiful mountain land 
without a seaport. Lands of this 
kind may not be developed be- 
cause it is hard to farm and to 
build roads and railroads theie. 

But the Swiss made their high 
homeland in the heart of Europe 
into a rich manufacturing coun- 
try, a tourist playground, and 
a peaceful, respected nation. 

The lands beside the Mediter- 
ranean Sea in southern Europe 
have a special type of climate, 
with hot, dry summers and rainy 
winters (see Climate). This kind 
of climate is called Mediterra- 
nean even in southern California 
or central Chile. Europe’s first 
great civilizations grew up here in ancient Greece and 
Rome. Their land is rugged and dry, but most of 
the people make a living by farming. They build 
mountainside terraces for vineyards, fruit, and olive 
groves. They irrigate the soil when they can get 
water. The articles on Greece and Italy describe two 
of these countries and their people. 

Living in a Hot Desert Land 
A hot, dry land is a difficult place for plants, ani- 
mals, or people to live. The largest region of this 
kind stretches south and east of the Mediterranean 
Sea, along both sides of the Tropic of Cancer. Here 
lie the Sahara and Arabian deserts. So little rain falls 
that nothing grows over mile upon mile of rock and 
drifting sand. In some areas, especially along the 
desert’s edge, rough grass and shrubs spring up where 
rain has fallen or where there is underground water. 

Places where underground water is plentiful are 
called oases. The people build towns at the oases. 


They construct houses of sun-dried mud bricks, wit i 
thick walls to keep out the heat. They dig wells an 
use the water to irrigate vegetables, fruits, and grains 
Palms offer sugary dates and a bit of shade. 

In the oasis market place, or bazaar, the farmers 
trade with herding people from the desert. These wan 
dering herders, or nomads, pasture their floeks wher 
ever they can find plants. They move every few days 
as the grass is eaten. They live in tents made fro® 
the wool of their sheep or camels and carry their 
supplies on the camels (see Nomads; Deserts). 

Where rivers from rainier regions flow throng ® 
desert, huge areas may be irrigated. The Nile Val ey 
of Egypt has been called a vast oasis. The Egypt 
tide tells how its people live and cultivate the soil 

Living in Cool and Hot Grasslands 

The desert nomads live somewhat like the Lapp r®® 
deer herders. There are many other parts of the ear 
where herders follow grazing animals. Vast areas 
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the mountains of central Asia are too rugged and dry 
for farming. People here pasture cattle, horses, sheep, 
and goats. Some also raise two-humped camels and 
other hairy beasts, called yaks. The article Mon- 
golia tells how one of these nomadic peoples, the 
Mongols, live. {See also Grasslands.) 

In other cool grasslands the people live more as 
ranchers do in western United States. The rancher 
owns hundreds or thousands of acres of grazing land. 
If he must send his flocks or herds to other pasture 
for a season, he hires cowboys or sheepherders to 
look after them. The family stays at the ranch house. 
Ranches are called estancias in Argentina and cattle 
stations or sheep stations in Australia. 

In the Sudan, south of the Sahara in Africa, 
stretch hot grasslands. During the rainy season from 
May to September they get enough moisture for grass, 
or for grass and scattered bushes and trees. In the 
Africa article the vegetation map locates these grassy 
savannas. The color picture shows some of the wild 
animals that crop the grass and shrubs. 

The Negro people of the hot grasslands keep herds 
of cattle. They must guard them by day and pen them 
behind a high brush fence at night to protect them 
from the lions that prey on the grazing animals. Dur- 
ing the rainy season, the people raise crops of corn, 
sorghum, and millet for their bread. 

Living in Hot, Rainy Lands 
Hot, rainy lands lie on and near the equator. Trop- 
ical trees grow in dense rain forests there. It is hard 
to travel through the thick growth and hard to clear 
the land. Some peoples in these forests live by hunting 


and gathering wild nuts, berries, roots, and leaves. 
Others clear a patch of ground and raise food plants. 
When the heavy rains wash away the plant food, they 
must clear a new garden. In the forest they find 
slender trees for a house frame and leaves for thatching 
it. They make steep roofs to shed the rain. {See also 
Congo Eiver; Amazon River; Malay Peninsula.) 

In the islands of the East and West Indies and the 
South Pacific, as well as some other tropical lands, 
people work on big plantations growing tropical 
crops. These lands ship rubber, rice, sugar, pine- 
apples, bananas, coffee, tea, and spices to cooler parts 
of the world. 

In some of the tropical lands, high mountains keep 
the climate much cooler than in the lowlands. Most 
of the people choose the highlands for their homes. 
The Bohvia article tells how the people live by farm- 
ing, by pasturing llamas, alpacas, and sheep, and by 
mining the tin found in the mountains. 

Farming in Ancient Lands of Asia 

The ways of the people in the crowded lands in 
many parts of Asia seem strange to Americans. These 
lands are fertile, well watered, and good for farming. 
However, they are so crowded that it is difficult for 
the people to get enough to eat. Long ago they worked 
out careful ways for meeting their needs, and they 
have changed these ways very little over the cen- 
turies. Where it is warm enough they raise rice as 
their principal food {see Rice). They do most of 
their work by hand with crude tools. The articles on 
China and India tell how the people live in two 
of these ancient lands. 


WHERE TO FIND MORE ABOUT PEOPLE OF MANY LANDS 


Articles on the many countries and regions of the 
earth tell about their land and peoples. From them we 
learn how the people use the land and its resources in 
making a living, how they build their houses, what they 
eat, what they wear, how they travel, transport goods, 
and communicate with one another. We find out about 
their strange and interesting customs and festivals and 
about their religion and government. In most articles, a 
heading How the People Live guides the reader to this 
information. Pictures illustrating everyday activities of 
the people are especially useful. 

Other articles deal with the crops the people raise, the 
animals they depend upon, and their special industries, 

I. To find out how the people live in a cold, northern 

land 

A. Read about the Eskimos E-393-7 (this means vol- 
ume D-E, pages 393-7) 

— ^Think about why Es- 
kimos wear clothing 
made from animal 
skins 

B. Read about Lapland 
and the Lapps Ii-101-2: 
reindeer R-97 
— ^Think about why reindeer herding is a surer 

way of making a living than hunting 

C. Read about Iceland and the Icelanders 1-9-12 
— ^Think about what the Icelanders can sell 

to people of other lands 



II. To find out how people live in a cool highland by 
the sea 

A. Read about Norway and the Norwegians 
N-302-46; Northmen N-294-7 

— Think about why the Norwegians have been 
famous seamen throughout the many cen- 
turies of their history 

B. Read about Sweden and the Swedes S-462-5 
— Think about how the Swedes make their rivers 

help develop their lumbering and mining in- 
dustries 


C. Read about Alaska and the Alaskans A-132-7 
— Think about why the 
chief cities lie along 
the southwest coast 

111. To find out how people 
live in a temperate, or 
middle latitude, lowland 
by the sea 



A. Read about the Netherlands and the Dutch 
N-117-20 

— Think about why wooden shoes are sensible 
footwear for Dutch farmers 


B. Read about Belgium and the Belgians B-110-14 
— Notice the canals on the map of Belgium and 
the Netherlands on page B-111. In what two 
ways are they used? 
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IV. To find out how people live in a mountain land 
without a seacoast 

A. Read about Switzerland and the Swiss S-474-7: 
cheese C-206-7 

B. Read about the Rocky 
Mountain states in the 
United States U-295, 298 
— Which of the follow- 
ing statements apply 
(1) to the Swiss; (2) 
to people of the Rockies; (3) to both peoples? 
“Minerals are a chief source of their wealth.” 
“They have many factories.” 

“They take the cattle to the high pastures in 
summer.” 



V. To find Out how people live in a land with a Medi- 
terranean climate 

A. Read about Greece and the Greeks G-189-91 
— Think about why olive trees and grapevines 

are widely grown in lands with hot, dry 
summers and cool, rainy winters 

B. Read about ffaty and 
the Italians 1-264-9 
— Give reasons why 

Mediterranean farm 
people generally live 
in villages of stone 
and stucco houses 

C. Read about southern California C-39-41 

— Think about how the irrigated farms here are 
similar to and different from those in European 
lands with a Mediterranean climate 

D. Read about central Chile C-252-3 

— Think about which are the winter months 
when Chile’s Central Valley gets rain 

VI. To find out how people live in hot, dry lands 

A. Read about the nomads of Arabia and the 
Sahoro N-242-242b, A-2S5-8, S-J6; camel 
C-50-3; goats G-128-9; sheep S-136 

— Think about why wandering herders live in 
tents 

B. Read about Egypt and its Nile Valley farmers 
E-272-6 

— Think about why Egyptians live in mud-brick 
houses with flat roofs 

C. Read about the Southwest Indians I-104c-6 
—Think about why the Navajos have more than 

one home (hogan) 

D. Read about the outback in Australia A-482-4 
— Think about why some of the sheep stations 

are as big as an American state 



VII. To find out how people live in grasslands 

A. Read about Mongolia and the Mongolians 
M-342-4 

— Think about why the 
Mongolians make 
their tents (yurts) 
from felt 

B. Read about the Great 
Plains of North America 
U-291-3: cattle C-147-55 
— Think about why farmers plant gram on 

glazing lands in some years but not in others 

C. Read about the Argentine pampa A-330-2 
S-262 

— What Americans do the gauchos resemble? 



VIII. To find out how people live in hot, wet lands 

A. Read about the Congo basin C-434-434c 

— Think about why the dugout canoe is the 
leading native means of transportation 

B. Read about the Amazon River and basin 

A-184-6, S-261-2 

— Think about why it is hard to raise a garden here 

C. Read about the peoples of Malaya M-57-60: 
rubber R-238-9 

— Think about how the Semang of the jungle gel 
food without raising crops or animals 

D. Read about the Phil- 
ippine Islands P-194-9; 
coconut palm C-374-6 
— Think about how the 

Filipino faimer gets 
free materials to build 
a house 

E. Read about the East Indies E-204-7, J-326, 
B-254-5 

— ^Think about why crops grown on native farms 
differ from those grown on estates 

F. Read about Indo-China 1-123-4; rice R-147 

G. Read about the Hawaiian Islands H-288a-289 
sugar S-443; pineapple P-259 

— Think about why Hawaiians learn to swim and 
canoe very young 

H. Read about the Pacific Islands P-3-9: Tahiti 
T-5-6 

IX. To find out how people live in cool highlands amid 
tropical lowlands 

A. Read about Bolivia B-222o-4, S-263-4: Hama 
L-285; alpaca A-176 

B. Read about the ancient Inca Empire 1-50 

— Think about why population has been greater 
in the highlands than in the lowlands both in 
ancient and in modern times 

C. Read about the rugged lands of tropical North 
America: Mexico M-188-200; Central America 
C-171-6; Guatemala G-222-222d; coffee C-378-9; 
bananas B-43-5 

X. To find out how people live by ancient customs in 

crowded agricultural lands . 

A. Read about China C- 258 - 75 :tea T-2 
— Think about kinds 

of work done by the 
Chinese people that 
would be done by 
power machinery in 
America 

B. Read about India 1-56-62 , *■ n 

— Think of ways the climate, overpopula lo i 

and religious beliefs cut down the food supp J 
in India 

XI. To find out about differences in kinds of iands and 
climates, read about the following: the ear 
E-172-90; climate C-348-51; winds W-150-5; rainiau 
R-70-2; seasons S-91-2; soils 8-226-31; grasslanQi> 
G-168b-170; deserts D-73-736 

XII. To find out how these differences 

living, read about the following: the world W- 
2; geography G-39-44; ecology, E-212-22; j 
S-142, pictures 8-1446; clothing C-354; 
F-210-17; transportation T-1706-c 
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Peoria, III. From a small French trading 
post on the Illinois River, Peoria has grown to 
be the second largest city in Illinois. Located 
in the heart of the corn belt, it is a center of 
trade, transportation, and industry. 

The river is now a major link in the Great 
Lakes to Gulf Waterway. A river-rail termi- 
nal joins it with the region's railway network. 

The city is noted for its manufacture of trac- 
tors and its huge distilling and brewing indus- 
tries. Other leading plants make earth movers, 
farm machinery, wire products, and chemicals. 

An agriculture research laboratory develops 
new uses for farm products. 

The residential district is built on a high 
bluff and overlooks the factones below. Grand 
View Drive, a three-mile scenic highway, is 
part of a park system of more than 1,600 acres. 

Lake Peoria, a basin of the Illinois River, pro- 
\ddes boating and other water sports. Another 
point of interest is Bradley University. 

Peoria was first settled by the French in 
1691. It is sometimes called the state’s oldest 
city, although settlement 
was not continuous after 
that date. Fort Clark, built 
here by Americans in 1813, 
was renamed for the Peoria 
Indians. Chartered in 1845, 
the city replaced its mayor- 
council government with a 
city manager in 1952, effec- 
tive in 1953 Population 
(1950 census), 111,856. 

Pepper. Commonest and 
most important of all spices, 
pepper ranks next to salt as 
a seasoning for food. But m 
the vestem lands of ancient 
and medieval times, only 
the rich could afford to use it. The supply came by 
caravan from the Far East at great cost. One pound 
was considered a fitting piesent for a king. 

Taxes and tribute were often paid -with pepper. 
When soldiers in victorious armies received their 
shares of the spoils, pepper would be a valuable part 
of the reward. One of the reasons the Portuguese 
sought a sea route to India was to obtain a less costly 
supply of pepper. After they found the way around 
the Cape of Good Hope, the cost of pepper in Europe 
fell considerably. 

Today pepper costs so little, we think scarcely any- 
thing of it. The Umted States alone consumes about 
15,000 tons a year. Cheap transportation b 5 '^ steamer 
has made the difference, because the supply still comes 
from the Far East. 

Origin and Cultivation of Pepper 

Pepper comes from the fruit or seeds of a climb- 
ing shrub, which originated in the jNIalabar district 
on the west coast of India. The present supply comes 
from India, hlalava, and Indonesia. Pepper will 
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PEPPER GARDEN 



Pepper shrubs climb like ivy over the wooden poles which 
support them (top picture) The lower picture shows the 
plant’s oblong leaves and spikelike clusters of fruit. The fruit 
IS green at first, then it becomes yellow. When it is npe, the 
fruit turns red. 


grow’ wild, but most of it 
IS grown on plantations. 
Shrubs are grown from seeds 
or cuttings. They need 
trimming and fertilization, 
and imderbrush must be 
cut away from the stalks. 
They yield fruit in three 
years, and reach full pro- 
duction in seven years. 

Black pepper is made by 
picking unripe berries, dry- 
ing them until black, and 
grinding them to powder. 
White pepper is made by removing the outer coat 
before grinding The scientific name of the pepper 
plant is Piper nigrum. 

Other Plants Called “Peppers” 

Other kinds of pepper are obtained fiom various 
plants of entirely different families. The most im- 
portant are the red peppers, or chihes, of the tropi- 
cal and temperate zones. These belong to the genus 
Capsicum. The fruit is used both green and ripe. 

Some small varieties, such as cayenne peppers 
(named after the city of Cayenne, French Guiana) 
and tabasco peppers, are extremely pungent. The 
large “bell" peppers of the United States are unnpe 
green peppers. They are agreeably mild. Stuffed with 
cabbage pickle they make “mangoes," a favorite relish 
in the United States. When bell peppers are ripe, they 
are red and hot but still milder than the small vari- 
eties. Canned in oil, they are called “pimientos,” 
from the Spanish for “pepper plant." Stuffed olives 
usually contain ripe bell peppers saturated in olive 
oil. Paprika is a red pepper produced from 
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the dried pods of these mild sweet peppers and can be 
used far more freely than the pungent cayenne pepper. 
The so-called Jamaica pepper is not a true pepper but 
belongs to the myrtle family and is better known as 
allspice or pimento. (See Spices and Condiments.) 
Pepsin. One of the most important agents in the 
digestion of food in the stomach is pepsin. This is 
a ferment, or enzyme, beheved to be secreted by glands 
in the mucous hning of the stomach (see Enzymes). 
It is found in the gastric juices of most vertebrates. 

Pepsin has the power of digesting proteins (tissue- 
building foods such as lean meat, peas, and the white 
of egg), changing them into peptones which are soluble 
and thus capable of absorption in the ahmentary 
canal. It is useless in the digestion of fats or carbohy- 


drates. Its action is greatly stimulated by the presence 
of the hydrochloric acid, which is also secreted by the 
stomach (see Digestion). 

When the human digestive organs become dis- 
ordered and the proper amount of pepsin is no longer 
secreted, pepsin is given as a medicine. Commercial 
pepsin is produced by drying the mucous membrane of 
the stomachs of pigs, calves, and sheep. It appears as 
a yellowish powder. It is an ingredient in most diges- 
tive preparations on the market. If a healthy stomach 
is dosed with such digestive preparations, it soon 
ceases to secrete its own pepsin — in accordance with 
the law of nature that an unused organ tends to dis- 
appear. Pepsin has been isolated in a crystalline 
state, but its exact chemical composition is unknown. 
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Life insurance companies pay more 
money to living policyholders 
than to families of policyholders 
who have died. 


These Examples, Taken from Newspapers and Magazines, Illustrate Some of the Many Uses of Percentage 


How to Figure PERCENTAGE and INTEREST 


PERCENTAGE AND INTEREST. The square below is 
divided into 100 small squares. If we want to show 
the proportion of the shaded squares (25) to the whole 
square, we can do it in several 

Iip ways. We may write the propor- 

IIIIIIIII" ^ common fraction (-^^ or 

__II i);asa decimal fraction (.25) ; or 

IIHIIIIIII percentage (25%) . Similarly, 

each of the 100 small squares may 

---------- be designated as as .01, or as 

I I I I I I I I M 1%. The sign % is read “per 
cent.” The word cent is from the 
Latin word centum, which means “hundred.” It is 
easy to understand percentage if we remember that 
per cent means hundredths. 

Since per cent means hundredths, the whole is al- 
ways 100% (100 hundredths). The whole square 
above is clearly 100% because it is divided into 100 
equal parts. The whole square would still be 100%, 
however, if it were divided into only four parts, and 
the shaded area would still be 25%. The “whole,” or 
“all” (100%), may be a pint of milk, 2 dollars, 2^ 
yards of ribbon, 30 children, or the entire population 
of the United States. 


Percentage is closely related to decimals ana tum 
mon fractions. The study of these subjects should 
therefore precede the study of percentage (see Frac- 
tions; Decimals). 

Changing decimals to per cents. It is easy to 
change a decimal to a per cent when the decimal hss 
two places. For example, .35 (35 hundredths) is 35%- 
If the decimal has only one place (tenths) we annex a 
zero to make two places. For example, .5 = .50 = 50%' 

If there are more than two decimal places, we can 
express the per cent as a decimal mixed number (see 
Decimals), or we can round it to the nearest whole per 
cent, as we see fit. For example, .082 = 8.2% I an 
.8429 = 84.29%, or 84% approximately. We seldom 
use a common fraction to express less than 1 por een 
unless the fraction has a small denominator. For ex- 
ample, we frequently express 12.5% as 12f%, but we 
seldom express 20.44% as 20^}%. 

Changing per cents to decimals. If we want to changG 
a per cent to a decimal fraction, we simply drop the 
per cent sign and point off two decimal places. Thus, 
85% = .85; 6% = .06. If the per cent is a decimal 
mixed number, we move the decimal point two places 
to the left. Thus, 37.5% = .375. 
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Changing common fractions to per cents. To change 
a common fraction to a per cent, we first change it to a 
decimal with two decimal places (hundredths), and 
then change the decimal to a per cent. For example, 
^ = .04 = 4%; f = .625 = 62^%, or 62.5%. 

The common fraction equivalents of all the follow- 
ing per cents should be recognized at once: 


25%=^ 

60%=| 

Mco 

II 

-jUN 

00 

50%=1 

80%=i 


75 % = | 

12l%=l 

33l%=l 

20%=1 

37l%-| 

66|%=| 

40%=| 

■52l%=| 

833%-! 


Changing per cents to common fractions. To change 
a per cent to a common fraction, we first change it to a 
decimal. Then we change the decimal to a common 
fraction and reduce the fraction to its lowest terms. 
For example, 75% = .75 = = |. 

There are not many per cents in the form of mixed 
numbers which we would want to change to common 
fractions. Those included in the above fist occur fre- 
quently and should be memorized. 

Finding a per cent of a number. A teacher knows 
that 5 per cent of his salarj'' ttull be withheld for his 
retirement allowance. llTiat amount will be withheld 
for this purpose if his salary is 84,200 a year? Since 
per cent means hundredths, 5% of 84,200 is .05 of 
A 84,200. To find .05 of 84,200, we 

$4200 multiply 84,200 by .05 (Example A). 
.05 We see that the amount to be with- 
$210.00 beld for a retirement allowance is 
8210. 

A plane fare is 831.45 and the time-table states: 
“Fares are subject to 10% United States government 
tax.” If a round-trip ticket is purchased, a discount 
of 5% is allowed. What is the cost of a round-trip 
ticket, including the tax? 

Without the discount or tax, the round-trip fare 
would be 2 X 831.45, or 862.90. To find the amount 
of the discount, we find 5% of 862.90 (Example B). 
This is 83.1450; but since fractions of a nickel are 
B ignored, the actual discount is 83.10. 

$62.90 Subtracting 83.10 from the roimd- 
.05 trip fare without the discount 
$3.1450 (862.90—83.10) we find the rmmd- 

trip fare without tax to be 859.80. 
The tax is 10% of 859.80, or 85.98, or 86.00. The 
passenger pays 859.80 + 86.00, or 865.80, for a round- 
fnp ticket with tax. 

Rule. Finding a per cent of a number is simply a 
fatter of changing the per cent to an equivalent 
decimal fraction or common fraction and then multi- 
Pljang the number by this decimal or fraction. 

Finding what per cent one number is of another, 
^arl spelled correctly 17 of the 20 words in a spelling 
test. To find what per cent of the words he spelled 
correctly we first think: he spelled ^ of the words 


correctly. We then change to a 
decimal, as shown in Example A. 
We divide 17 by 20 because 17 is 
of 20. Then we change the decimal 
to a per cent. We see that Carl spelled 
.85, or 85%, of the words correctly. 

A basketball team played 15 games and won 9 of 
them. IWiat per cent of the games played did they 
win? We find what per cent 9 is of 15 (Example B). 
The quotient is seen to be .6. But per cent means hun- 
_ dredths. Since we must have two 

decimal places to express hundredths, 
15)9.0 we annex a zero to .6, making it 
9.0 .60. This team won .60, or 60%, of 

its games. 

Baseball standings and other sports records are 
usually expressed to three decimal places. The result- 
ing three-place decimal is often called a per cent and is 
indicated in a table by the letters PC, although strictly 
speaking it is not a per cent. Per cent means hun- 
dredths, not thousandths. 

In one season, a certain baseball player was at bat 
445 times and made 138 hits. To find this plajmr’s 
batting average for the season, we divide 138 by 445 
and express the quotient to the near- 
^ Q est thousandth (Example C). The 

445)138.000 quotient is .310. This player made 
1 33 5 hits 31.0% of the times he was at bat. 
4~50 Baseball statistics would give this 
4 45 player’s batting average as .310, not 
^ as 31.0%. His average wouM be 
read as “three himdred ten.” 

Rule. To find what per cent one niunber is of an- 
other, we first note what fractional part it is and 
then change the fraction to a decimal and to a per cent. 

Finding a number when a per cent of it is known. 
A man wants to have 200 chickens to take to market. 
He has learned from past experience that approxi- 
matelj’^ 80% of the chicks he buys will live. How 
many chicks should he buy? 

80% of the chicks to be bought =200 
1% of the chicks to be bought = ^ of 200=21- 

100% of the chicks to be bought= 100X2^=250. 

As a check, we note that 80% of 250 =.80X250 =200. 

Most merchants follow the practice of computing 
the per cent of profit as a per cent of the selhng 
price and not as a per cent of the cost. Suppose that 
an article costs 85.00 and the expenses of selhng it 
amount to 81.00. A profit of 25% on the selhng 
price is desired. TiTiat should the price be? Since 
25% of the selhng price is to be profit, 75% of the 
selling price is equal to the cost plus the expense 
of selling, or 85.00-1-81.00, or 86.00. Then, 

75% of the selhng price =86.00 
1% of the selhng price=Y 5 ' of 86.00, or 8.08 
100% of the sehing price= 100X8.08=88.00 
As a check, note that 75% of 88.00 = .75 X 88.00 = 86.00 
Simple and Compound Interest 

Simple interest. A common use for percentage is 
in computing interest on money borrowed. Interest is 
money paid for the use of money. The amount bor- 


A .85 

20)17.00 
160 
1 00 
1 00 
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rowed is called the principal. The per cent charged 
as interest is called the rate. 

Ray James, a farmer, borrowed $600 from a bank to 
buy fertilizer and seed. He agreed to pay interest 
at the rate of 5% a year. The amount of interest 

A $600 = the principal 

.05 = the rate 
$30.00 = interest for 1 year 

charged depends upon the length of time the borrowed 
money is kept. If Ray James keeps the $600 for one 
year, the interest charge will be 5% of $600, or 
.05 X $600, or $30.00 (Example A). If he repays the 
loan at the end of six months, the interest charge 
will be only one half of $30.00, or $15.00, because 
six months is one half of a year. Of course, the interest 
for two years is two times the interest for one year. 

In some business transactions, borrowed money is 
repaid within a few days. To compute the interest 
charge, we must find what part, or fraction, of a 
year the number of days is. In finding this fraction, 
we consider a year to be 360 days instead of 365 or 
366, because the number 360 gives easier fractions to 
work with. 


A PROMISSORY NOTE 



When a person borrows money, he usually signs a promissory 
note. This is a written promise to pay a specified s um of money to 
a designated person or bank on a certain date or on demand. 


Richard Roe borrowed $2,000 for 60 days from 
the Athens National Bank and agreed to pay interest 
B $2000 at the rate of 5^% a year. The in- 


.055 
10000 
10000 
$1 10.000 

$18.33 
6 )$ 1 10.00 


terest for one year ($110) is found 
by multiplying $2,000 by 5|%, or 
.055 (Example B). The time of the 
loan is 60 days, or or ^ year. 
To find the interest for 60 days, we 
divide $110, the interest for one 
j^ear, by 6. The interest for 60 days 
is $18.33. 


Bank discount. Banks frequently subtract the in- 
terest from the face of the note before giving the 
money to the borrower. The interest subtracted is 
called bank discount. The borrower receives the dif- 
ference between the face of the note and the dis- 
count. This is called the proceeds. If Roe’s note 
had been discounted, the bank would have subtracted 
the interest ($18.33) from the face of the note ($2,000), 
and Roe would have received $1,981.67 as the pro- 
ceeds. On the due date Roe would pay only the 
amount of the face of the note, $2,000, instead of 


$2,018.33. The amount of interest is the same either 
way but the rate is somewhat higher on the dis- 
counted note because the sum received by the bor- 
rower is smaller. 

Interest on bonds. Corporations and governments 
borrow money by issuing bonds (see Stocks and 
Bonds). A bond is a written promise to repay the 
principal on a given date, usually many years later, 
with interest at stated amounts and periods. 

The sum of money borrowed is written or printed 
on the face of the bond. This sum is called the /ace 


value, or par value. If a bond can be bought for 
less than its face value, the bond is said to sell 
below par, or at a discount. Thus, a $1,000 bond 
which can be bought at 95 could cost only 95% of 
$1,000, or $950. If the market value of a bond is 
greater than the face value, the bond sells above pat, 
or at a premium. Thus, if a $1,000 bond is quoted at 
105, the cost would be 105% of $1,000, or $1,050. 

The rate of income on a 
A -042 bond, called the current yielii 

950)40.000 depends upon the price paid 
38 00 for the bond. For example, the 
2 000 annual interest on a $1,000 4% 
1 900 bond is 4% of $1,000, or $40. 

^ If the cost of this bond is 

$950, the current yield is 

found by dividing $40 by $950 (Example A). The 
current yield is about 4.2%. On the other hand if 
the same bond costs $1,050, the current yield is 
found by dividing S40 by 

® $1,050 (Example B). The cur- 

1050)40.000 rent yield is about 3.8%. 

31 50 men the $1,000 4% bonj 
8 500 wliich is bought for $95 
8 400 matures, an extra $50 will e 
gained. This $50 is the diner 
ence between the face va ue 
($1,000) and the cost ($950). If the bond matures 
in 10 years, the average yearly gain is $5.00. Adding 
this $5.00 to the annual interest, $40, we have ® 
total yield of $45 a year. Dividing $45 ’ 

we obtain about 4.7%. This is called the yfcW ^ 
maturity. 

If the bond costs $1,050 and matures in 10 y®’?' 
an average loss of $5.00 a year will have to be a ^ 
sorbed because the owner will receive only 
his bond. This leaves a net yield of only 5 “ ^ 
year ($40-$5 = $35). Dividing $35 by 
find that the yield to maturity is only about Z3>/o- 
Banks use special tables to determine ydeld to ® 
turity on bonds bought at a discount or at a ' 

These tables are based upon mathematical met o 
which are more exact than the method of calcula i 
shown here. j 

Compound interest. So far, we have ip 

simple interest. If the interest for a period is oddeo 
the principal and then the interest for the next peri 
is calculated on the total, we have a compound wiet 
Interest may be compounded at the end of ea 
year or for shorter interest periods. 


.038 
1050)40.000 
31 50 
8 500 
8 400 
100 


1 , %, 
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Suppose that the Mutual Home 
and Savings Association pays in- 
terest on deposits at the rate of 
4% a year. Each six months the 
interest is credited at the rate of 
2%. On Jan. 2, 1954, Tom Jones 
deposited $1,000. If he does not 
deposit any more money or with- 
draw any money, the interest will 
be credited at the end of each six- 
month period and his account will 
appear as shown below. (The in- 
terest is calculated on the whole 
number of dollars only, the extra 
cents being ignored.) On Jan. 2, 
1956, the total will be .$1,082.42. 

$1000 = principal, Jan. 2, 1954 

,02 

$20.00 = interest, July 1, 1954 

1000. 

$1020.00 = principal, July 1, 1954 
m 

$ 20.40 = interest, Jan. 2, 1955 

1020. 

$1040.40 = principal, Jan. 2, 1955 

.02 

20.80 = interest, July 1, 1955 

1040.40 

$1061.20 = principal, July 1, 1955 
^ 

21,22 = interest, Jan. 2, 1956 

1061.20 

$1082.42 == Total, Jan. 2, 1956 

Subtracting .$1,000 from 
81,082.42, we have $82.42, the com- 
pound interest on $1,000 for two 
years at 4%, computed semiannu- 
ally. The simple interest on $1,000 
for two years at 4% is only $80.00. 

Calculating compound interest 
for many interest periods is a very 
tedious process. For this reason, 
compound interest tables are gen- 
erally used. The table at the right 
shows the compound amount (prin- 
cipal plus interest) of $1.00 at vari- 
ous rates of interest for anj^ number 
of periods from 1 to 50, inclusive. 
The table shows the compound 
amount of $1.00 for 35 jmars at 
3% to be $2.8139, if interest is 
computed annually. The com- 
pound amount of $100 would be 
100X82.8139, or $281.39, to the 
nearest cent. As time goes on, 
compound interest rapidlj'' runs 
ahead of simple interest. Simple 
interest at 3% on $100 for 35 years 
■s only 8105. 

At compound interest computed 
annually, a sum of money will dou- 


COMPOUND INTEREST TABLE 
Compound Amount of $1.00 at Various Interest Periods 


Periods 

1% 


2 % 

25 % 

3% 

4% 

5 % 

6% 

1 

81.0100 

81.0150 

81.0200 

81.0250 

81.0300 

81.0400 

81.0500 

81.0600 

2 

1.0201 

1.0302 

1.0404 

1.0506 

1.0609 

1.0816 

1.1025 

1.1236 

3 

1.0303 

1.0457 

1.0612 

1.0769 

1.0927 

1.1249 

1.1576 

1.1910 

4 

1.0406 

1.0614 

1.0824 

1.1038! 

1.1255 

1.1699 

1.2155 

1.2625 

5 

1.0510 

1.0773 

1.1041 

1.1314 

1.1593 

1.2167 

1.2763 

1.3382 

6 

1.0615 

1.0934 

1.1262 

1.1597 

1.1941 

1.2653 

1.3401 

1.4185 

7 

1.0721 

1.1098 

1.1487 

1.1887 

1.2299 

1.3159 

1.4071 

1.5036 

8 

1.0829 

1.1265 

1.1717 

1.2184 

1.2668 

1.3686 

1.4775 

1.5938 

9 

1.0937 

1.1434 

1.1951 

1.2489 

1.3048 

1.4233 

1.5513 

1.6895 

10 

1.1046 

1.1605 

1.2190 

1.2801 

1.3439 

1.4802 

1.6289 

1.7908 

11 

1.1157 

•1.1779 

1.2434 

1.3121 

1.3842 

1.5395 

1.7103 

1.8983 

12 

1.1268 

1.1956 

1.2682 

1.3449 

1.4258 

1.6010 

1.7959 

2.0122 

13 

1.1381 

1.2136 

1.2936 

1.3785 

1.4685 

1.6651 

1.8857 

2.1329 

14 

1.1495 

1.2318 

1.3195 

1.4130 

1.5126 

1.7317 

1,9799 

2.2609 

15 

1.1610 

1.2502 

1.3459 

1.4483 

1.5580 

1.8010 

2.0789 

2.3966 

16 

1.1726 

1.2690 

1.3728 

1.4845 

1.6047 

1.8730 

2.1829 

2.5404 

17 

1.1843 

1.2880 

1.4002 

1.5216 

1.6528 

1.9479 

2.2920 

2.6928 

18 

1.1961 

1.3073 

1.4282 

1.5597 

1.7024 

2.0258 

2.4066 

2.8543 

19 

1.2081 

1.3269 

1.4568 

1.5986 

1.7535 

2.1068 

2.5270 

3.0256 

20 

1.2202 

1.3469 

1.4859 

1.6386 

1.8061 

2.1911 

2.6533 

3.2071 

21 

1.2324 

1.3671 

1.5157 

1.6796 

1.8603 

2.2788 

2.7860 

3.3996 

22 

1.2447 

1.3876 

1.5460 

1.7216 

1.9161 

2.3699 

2.9253 

3.6035 

23 

1.2572 

1.4084 

1.5769 

1.7646 

1.9736 

2.4647 

3.0715 

3.8197 

24 

1.2697 

1.4295 

1.6084 

1.8087 

2.0328 

2.5633 

3.2251 

4.0489 

25 

1.2824 

1.4509 

1.6406 

1.8539 

2.0938 

2.6658 

3.3864 

4.2919 

26 

1.2953 

1.4727 

1.6734 

1.9003 

2.1566 

2.7725 

3.5557 

4.5494 

27 

1.3082 

1.4948 

1.7069 

1.9478 

2.2213 

2.8834 

3.7335 

4.8223 

28 

1.3213 

1.5172 

1.7410 

1.9965 

2.2879 

2.9987 

3.9201 

5.1117 

29 

1.3345 

1.5400 

1.7758 

2.0464 

2.3566 

3.1187 

4.1161 

5.4184 

30 

1.3478 

1.5631 

1.8114 

2.0976 

2.4273 

3.2434 

4.3219 

5.7435 

31 

1.3613 

1.5865 

1.8476 

2.1500 

2.5001 

3.3731 

4.5380 

6.0881 

32 

1.3749 

1.6103 

1.8845 

2.2038 

2.5751 

3.5081 

4.7649 

6.4534 

33 

1.3887 

1.6345 

1.9222 

2.2588 

2.6523 ' 

3.6484 

5.0032 

6.8406 

34 

1.4026 

1.6590 

1.9607 

2.3153 

2.7319 

3.7943 

5.2533 

7.2510 

35 

1.4166 

1.6839 

1.9999 

2.3732 1 

1 

2.8139 

3.9461 

5.5160 

7.6861 

36 

1.4308 

1.7091 

2.0399 

2.4325 

2.8983 

4.1039 

5.7918 

8.1473 

37 

1.4451 

1.7348 

2.0807 

2.4933 

2.9852 

4.2681 

6.0814 

8.6361 

38 

1.4595 

1.7608 

2.1223 

2.5557 

3.0748 

4.4388 

6.3855 

9.1543 

39 

1.4741 

1.7872 

2.1647 

2.6196 

3.1670 

4.6164 

6.7048 

9.7035 

40 

1.4889 

1.8140 

2.2080 

2.6851 

3.2620 

4.8010 

7.0400 

10.2857 

41 

1.5038 

1.8412 

2.2522 

2.7522 

3.3599 

4.9931 

7.3920 

10.9029 

42 

1.5188 

1.8688 

2.2972 

2.8210 

3.4607 

5.1928 

7.7616 

11.5570 

43 

1.5340 

1.8969 

2.3432 

2.8915 

3.5645 

5.4005 

8.1497 

12.2505 

44 

1.5493 

1.9253 

2.3901 

1 2.9638 

3.6715 

5.6165 

8.5572 

12.9855 

45 

1.5648 

1.9542 

2.4379 

3.0379 

3.7816 

5.8412 

8.9850 

13.7646 

46 

1.5805 

1.9835 

2.4866 

3.1139 

3.8950 

6.0748 

9.4343 

14.5905 

47 

1.5963 

2.0133 

2.5363 

3.1917 

4.0119 

6.3178 

9.9060 

15.4659 

48 

1.6122 

2.0435 

2.5871 

3.2715 

4.1323 

6.5705 

10.4013 

16.3939 

49 

1.6283 

2.0741 

2.6388 

3.3533 

4.2562 

6.8333 

10.9213 

17.3775 

50 

1.6446 

2.1052 1 

2.6916 

3.4371 

4.3839 

7.1067 

11.4674 

18.4202 


Interest for each period is added to the year, the interest is said to he compounded 
orincinal and interest for the next period annually. If the period is six months, it 
IS caloilated on the new total. If the pe- is compounded semiannually. Quarterly 
riod for which interest is calculated is a and monthly periods are not uncommon. 
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Interest at 5% on $100 is computed at five-year intervals for 50 

$3S0^’(rf^wh?rh”^inn amount at simple interest is 

jicoroif T„ $100 IS the original principal and $250 is the 
If at compound interest at the end 

SlOO is the principal. The lines 
would be much farther apart at 100 years. The amount at simnle 
interest would then be $600 and tne amount at compound in- 
terest would be $13,150.13. 


ble itself at 3% in about 24 years; at 4% in about 
18 years; and at 6% in about 12 years. From these 
facts a rough working rule has been formulated: To 
find the number of years in which a sum of money 
Will double itself at a certain rate of compound inter- 
est, divide 72 by the rate, ignoring the decimal -point in 
the rate. Thus, 72-i-3 = 24; 72-^-4 = 18; 72-r-5=14-|-; 

72-i-6 = 12. These amounts agree closely with those' 
in the table. 


Index Numbers Are Per Cents 
Ind^ numbers are per cents without the per ceni 
sign, pey are used to compare groups of data thal 
are otherwise difficult to compare and to measure 
their changes. Index numbers are used to show 
changes in living costs, in salaries and wages, and in 
quantities of goods produced. 

In a certain college the average salary of all the 
teachers in 1945 was $2,933, and in 1955, $4,188. In 
the same college the average salary of all the jani- 
tors in 1945 was $1,148, and in 1955, $1,959. How 
does the average increase for the teachers compare 
with the average increase for the janitors? 

If we subtract $2,933 from $4,188, we discover that 
the average increase for the teachers was $1,255 
Subtracting $1,148 from $1,959, we find the average 
increase for the janitors to be $811. These increases 
are called the absolute increases. Clearly, the abso- 

f teachers was greater than the 
absolute increa^ for the janitors. 

an ^iicrVse from $2,933 to $4,188 as great 

Sl,148 toTl ifrioAp from 

w'hat npv ’iTo answer t,his question, we find 

P cen $4,l8^is of $2,933 and what per cent 



$1,959 is of $1,148. Dividing 4,188 by 2,933, we get 
a quotient of 1.43, to the nearest hundredth. On the 
average, the teachers’ salaries increased 43%. The 
1955 average is 143% of the 1945 average. This 
number, 143, without the per cent sign, is the index 
number for the teachers’ salaries in 1955, using 1945 
salaries as the base (100). 

Dividing 1,959 by 1,148, we find that janitors’ 
salaries increased on the average 71%. The 1955 av- 
erage is 171% of the 1945 average. This number, 171, 
without the per cent sign, is the index number for 
the janitors’ salaries in 1955, using 1945 salaries 
as the base. 

Increases expressed in index number form are 
called relative increases because they are a propor- 
tion of a base amount which is accepted as 100%. The 
base can be a price or amount on a fixed date. It can 
also be an average price or amount over a period of 
time w'hich is regarded as typical. Averages are the 
usual base for index numbers in business statistics. 
In such cases the index number shows relative change 
from an average of a period of time. The data are 
frequently presented in graphic form. (See also Sta- 
tistics; Living Costs.) 

Perch. Of the many species of these spiny-finned 
fresh-water fish, the gamy yellow perch, a favorite of 
anglers, is the most plentiful and one of the most im- 
portant commercial species. It abounds in the fresh 
waters of eastern North America, in the Great Lakes, 
and in the streams of the upper Mississippi Valley and 
has been introduced in western lakes and streams. Its 
back is olive green, the sides golden yellow, with six 
or eight dark bands, and the lower fins orange red. 
It reaches a length of one foot and a weight of two 
pounds. The eggs are deposited in strings w'hich som^ 
times reach a length of seven feet. They are held 
together by a gelatinous substance and become draped 
over underwater plants and roots. 

Yellow perch are sought in deep holes under shadw 
banks and about bridge piers, sunken timbers, and 
milldams. They can be taken with hook and fine 
and with any sort of bait. They are carnivorous 
and feed on smaller fishes, including the young of 
some more valuable than themselves. They trave 
in schools and each school is composed of fish all 
of one size. In cold weather they become inactive’ 
The yellow perch of Europe and Asia is closel) 
related to the American species (scientific namO) 
Perea flavescens). 

A number of spiny-finned fishes of different fam>" 
lies are often called perch, but the name is proper? 
apphed to some 90 species, most of them American, 
of the genus Perea. The perch family (Percidos) 
includes the walleyed pike (Stizostedion vitroum 
also called pike perch and yellow pike. This valuab e 
food and game fish is especially abundant in the Grea 
Lakes and in adjoining lakes and rivers to the nort • 
It may grow to be more than three feet long and a 
weigh as much as 18 pounds. Various so-called f*' 
perch found off the Atlantic coast of North America 
belong to different families. 
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rhe STORY and SECRETS of Our PERFUMES 


P ERFUMES. From the remains of early civiliza- 
tions in Asia Minor, Mesopotamia, and Egypt, we 
know that perfumes and cosmetics were used in very 
ancient times. Numerous citations in old Chinese and 
Indian literature reveal a wide vogue for them. Phoe- 
nician traders distributed them throughout the length 
and breadth of the Mediterranean. At the height of 
the Roman Empire, the use of perfumes reached ex- 
travagant proportions. Orange blossom water and 
extracts of aromatic plants were dispensed profusely 
during the elaborate banquets of that lavish period. 

During the medieval era, the art of perfumery 
reached a new peak in Persia and Arabia, and the 
Crusaders returning from the Near East helped to ac- 
quaint Western Europe with the use of perfumes. 

In the meantime, China and India had continued to 
develop perfumes from aromatic plants which did not 
growintheOccident.IATien 


the great navigators of 
the 15th and 16th centu- 
ries established sea routes 
to the Orient, these ex- 
otic perfumes entered into 
European trade. The use 
of cosmetics, including 
perfumes, reached a new 
peak at the courts of Louis 
XIV and Louis XV of 
France. It Avas at about 
this time that the modem 
European perfume indus- 
try came into being in the 
Grasse region of southern 
France, a section excep- 
tionally favored by temperate climate. Because of this 
development, Paris, as the seat of the royal courts, be- 
came the center for the manufacture of finished per- 
fumes — a closely guarded art traditional within a few 
families and passed on from generation to generation. 
Paris remained the world center of the modern per- 
fume industry for many years. But gradually the in- 
dustry spread to new centers, particularly to the 
Umted States. The two World Wars hastened this 
movement, and American perfumers soon acquired ac- 
cess to all the raw materials necessary for fine perfumes. 


TROPIC SOURCES OF ESSENTIAL OILS 



oils. They originate in special sacs or cells of plants 
situated in the flowers, the leaves, the seeds, the 
bark, the roots, the wood, or in the covering of the 
fruit. 

The commonest examples are the citrus oils. 
Squeeze the peel of an orange or lemon against a 
lighted match. The essential oil ejected by pressure 
will cause a sKght explosion as it bums. At the same 
time you will notice a distinct fragrance. Hundreds 
of thousands of pounds of these citms oils (lemon, 
orange, lime, bergamot, etc.) are produced annually 
by pressing the peels. This is done by hand in coun- 
tries such as Sicily and French Guinea (West Africa), 
or by modem machinery in such larger citrus-fruit 
centers as California, Florida, and Brazil. 

Mechanical pressure, however, is not an effective 
way to extract essential oils from the majority of the 

aromatic plants. Many 
require steam distillation. 
This is true of lavender, 
rosemary, eucalyptus, 
cloves, cinnamon, and a 
host of others. The plant 
material is loaded into 
large stills and steam is 
blown through the charge, 
thus rapturing the oil- 
bearing cells and vaporiz- 
ing the oils. Steam and 
oil vapors pass into the 
condenser, where they be- 


Ingredients 
of Fine 
Perfumes 


What makes a good perfmne? It 
can be defined as a solution com- 
posed of approximately 10 to 15 
per cent of scented oils and other 
aromatic products, and 85 to 90 per cent high-proof 
alcohol. The aromatic portion is a blend of the fol- 
loMng items: (1) essential oils, (2) extracted natu- 
Tal flower oils, (3) synthetic aromatics and aromatic 
isolates, (4) vegetable gums and resins, and (5) a few 
products of animal origin, 

1. Essential Oils 

The indispensable ingredients of any perfume are 
the essential oils, also called volatile or ethereal 



Among bamboos of British Malaya (above), we see a plantation 
of the shrubhke herbs known as patchouli, which belong to the 
mint famiW and yield fragrant oil. Below, in Ceylon, a native is 
shaving on slivers of cinnamon. Those from the inner bark will 
be crushed and their oil removed by steam distillation. 

come liquid again. Since essential oils and water do 
not mis, they form into two layers and the oil is 
easily collected. 

There exist hundreds of different essential oils, 
some of them very common and produced in large 
quantities, some very expensive and produced on a 
much smaller scale. The best known include those al- 
ready mentioned and the following: thyme, patchouli. 
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DISTILLING OIL OF LAVENDER IN FRANCE 



This farm couple in southern France is distilling aromatic oil from a European 
mint) the lavender. Leaves, stems and flowers are boiled with water in the 
retort. The oil-laden vapor from its spout condenses in the barrel. 


peppermint, spearmint, citronella, lemongrass, veti- 
ver, geranium, wmtergreen, sandalwood, ylangylang, 
and pine-needle. In most cases the plants yielding 
these oils are grovm by natives as patch crops, and the 
oils are extracted on the spot in primitive stills and 
sent to the large manufacturers for further refining. 
In a few instances it is possible to dry the raw ma- 
terial sufficiently for shipment. 

Generally, the percentage of the essential oil in 
a plant is very smalt. Four thousand pounds of rose 
petals are required to produce one pound of oil of 
rose (attar or otto of roses). One thousand pounds 
of the flowers of the bitter orange tree yield one pound 
of the so-called oil of neroli. 

2. Natural Flower Oils 

The more delicate flowers, for example, jasmine, 
tuberose, acacia, mimosa, violet, jonquil, hyacmth, 
and gardenia, do not lend themselves to steam distil- 
lation. Their aromatic ingredients must be isolated 
by other methods. One of the oldest is the process 
of enfleurage. 

This process is based upon the fact that animal and 
vegetable fats readily absorb volatile aromatic sub- 
stances. For this purpose, a highly purified fat is 
placed on both sides of glass plates which are sup- 
ported one above the other in small airtight cham- 
bers. Freshly picked flowers are packed between these 
fat layers and allowed to remain there for a period 
of about 24 hours. The wilted flowers then are re- 
moved and replaced by a fresh batch, the fat always 
remaining on the glass plates. This process continues 
duiing the entire period of the flower harvest, which, 
in the case of jasmine, lasts about three months. At 
the end of the harvest, the fat has absorbed almost 
all the volatile substance emitted by the flowers 
and, therefore, is quite saturated with it. The fra- 
grant fat (pomade) is removed from the glass plates 
with a spatula and the flower oil is extracted from 
it TOth alcohol. 

The modern chemist has at his disposal more effi- 
cient methods. Today any flower material which can- 
not stand steam distillation is loaded into a large 
extractor, where it is treated for about half an hour 


with a solvent, such as petroleum ether 
(highly purified gasoline). Then the sol 
vent is driven off from the mixture by dis- 
tillation, leaving behind the natural floiver 
oil, together with some extracted plant 
waxes. Upon further purification, the con 
centrated natural flower oil is obtained 
These products, the so-called “absolutes,” 
represent the most expensive ingredients 
used in the compounding of fine perfumes 
The natural-flower oil of tuberoses, for 
example, has often commanded a price of 
§2,000 a pound. 

3. Synthetic Aromatics 
These products are prepared by chemical 
methods either from coal-tar products or 
from low-priced essential oils. Thus, 
through the chemist’s ingenuity, it is pos- 
sible to manufactuie hundreds of synthetic ingredi- 
ents of perfume, such as the artificial musks which 
possess an odor similar to that of natural musk, or 
benzyl acetate, the odor of which resembles that of 
jasmine flowers, or phenyl acetaldehyde which strik- 
ingly lecalls the odor of hyacinth. 

It is possible also to isolate from low-priced es- 
sential oils certain constituents which by chemical 
treatment can be converted into other substances In 
this way, the chemist 
has succeeded in iso- 
lating from oil of 
lemongrass a con- 
stituent called 
“citral,” which has 
a pow'erful lemon- 
like odor and is used 
incompoundings 3 Ti- 
thetic lemon blends. 

This citial, in turn, 
can be converted 
into the so-called 
“lonones” which 
possess the charac- 
teristic odor of vio- 
lets and are widely 
used in perfumes, 
cosmeti cs, andsoaps. 

Most of the S 5 m- 
thetic aromatics and 
aromatic isolates 
possess strong and 
lasting odois and have become essential in the blend- 
ing of modern perfumes. 

4. Vegetable Gums and Resins 
Certain plants, most of them good-sized trees, ex- 
ude gums or resins that are among the oldest materia 
used in perfumery. These include myrrh, opopana^ 
olibanum (frankincense), benzoin, styrax, and la 
danum. These possess very lasting odors, and are us 
extensively for the “fixing” of perfumes. In 
words, they serve to prolong the life of some ot a 
odor included ■with them in a peifume. Tliis holdiUB 


SQUEEZING CITRUS OIL 



icihan squeezes citrus oj' 

)n peels, their oil cells opene J 
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or fixing quality results from the low volatility of the 
gum or resins. 

5. Products of Animal Origin 
Of all the ingredients of a perfume, the animal 
products are the least important insofar as quantity 
is concerned, but they are indispensable in the crea- 
tion of a perfect blend. Four products are xised for 
this purpose — ^musk, civet, amber- 
gris, and castoreum. All are pre- 
pared as alcoholic tinctures. 

Musk is a reddish-brownish, 
grainy substance originating in a 
special gland of the musk deer of 
Central Asia (see Musk Deer), 

The content of this gland has an 
extremely powerful odor, disagree- 
able in concentrated form, but 
very effective when diluted and 
blended with other odors. Be- 
cause of the difficulty of himting 
the musk deer, which must be killed 
in order to extract the musk, and 
because the musk deer is becom- 
ing rare, the price of natural musk 
has risen greatly in recent years. 

Civet originates from a special 
gland of the civet cat, an Afri- 
can animal especially common in 
Ethiopia. These cats are kept in 
cages, fed on raw meat, and are 
teased regularly into a state of 
fury in order to develop the se- 
cretion within the gland. The scooping out of this 
secretion with a spoon from the gland of the live ani- 
mal is a cruel procedure. Civet consists of a brown- 
ish butterlike mass possessing a very strong and ob- 
noxious odor. Yet when diluted and blended, it adds 
a pleasant penetrating quality to perfumes. 

Ambergris is a secretion formed in the intestines of 
sperm whales around any hard object they have swal- 
lowed but cannot digest. It is sometimes found float- 
ing on tropical seas or washed up on beaches in masses 
as large as 200 pounds. It is a waxy substance, usually 
of grayish color, and is very expensive. 

Castoreum comes from the glands of the beaver, 
which must be killed in order to obtain it. In dried 
form, castoreum is a dark matter possessing a very 
penetrating odor. It is the most widely used of the 
animal products. 

Toilet Waters and Other Perfume Products 
When a perfume is diluted with alcohol, and perhaps 
some Water, until it contains from 3 to 5 per cent of 
aromatic ingredients, instead of 10 to 15 per cent, 
it is called a toilet water or a cologne. The original 
can de Cologne was a specific preparation of blended 
citrus and flower oils, but the name “cologne” is 
now frequently applied m the trade to any of the 
more diluted types of toilet water. 

_ Soaps, face poivders, and other cosmetics are usually 
given their scents with the less expensive perfume 
ingredients. These commoner aromatics are also 
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Leader at Athens in the “Golden Age” 


widely used in industry to give an agreeable odor 
to leather, paper, inks, lacquers, and shoe polishes, or 
to mask the disagreeable smell of chemical prepara- 
tions, such as insect sprays and disinfectants. 
Pericles (about 493-429 b.c.). When we think of 
Athens, the greatest city of Greece, at the height of 
its glory, we think of Pericles, the statesman who 
made possible that golden age 
which bears his name, and who 
represents to the world the ideal 
Athenian. 

Pericles’ power exceeded that 
of many kings and tyrants, yet 
he never held the office of archon, 
which was supposed to be the 
highest in the state. He was 
simply one of the ten “generals” 
(strategi) elected each year by the 
Athenians to manage their affairs 
at home and abroad, and he 
owed his pow'er entirely to his 
personal ascendancy and his elo- 
quence. He ruled Athens be- 
cause the Athenians learned to 
trust him. For 30 years they 
reelected him, and he made their 
city glorious and never failed 
them in times of difficulty. When 
he appeared before the assem- 
bly, so serene and quiet was his 
manner that he might have been 
taken “for a god from Olympus.” 

More than anything else Pericles was interested in 
the good of the common people, although he himself 
was of the richest and most powerful family in all 
Athens. To begin with, he got the poor man enough 
to eat and an equal chance before the law, and then 
laid art and beauty open to him. The temples and 
statues of the Acropohs which he caused to be erected 
were more beautiful than the richest man’s private 
house: and in order that the poor man might also 
enjoy music and drama, Pericles arranged for him to 
have a ticket and paid him so that he could afford to 
stop his work to attend the performance. Thus the 
people lived in an atmosphere of beauty and culture 
such as the wealthiest men could not have procured 
for themselves. His enemies charged him with spend- 
ing the pubhc money too freely, but he spent it all for 
the good of the people and the glory of Athens 
Pericles came of the powerful family of the Alcmaeon- 
idae, “the most brilliant, the most ambitious, and the 
most democratic of the noble families of Athens.” 
The greatest events in Greek history took place in his 
lifetime. He was bom not long before the battle of 
Marathon (490 b.c.), and as a boy probably witnessed 
the battle of Salamis in which the Greek fleet defeated 
the host of Persian invaders. YTien as a young mnTi 
he entered public life, Athens still retained the scars 
of these terrible conflicts. Under his patronage weie 
produced the wonderful sculptures of Phidias and the 
great dramas of Euripides and Sophocles. 
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Pericles realized his ambition to make Athens, “the 
queen of Hellas,” not only the most beautiful but the 
most powerful of the Greek states. He lived also to 
see the states of the Peloponnesus, under Sparta’s 
leadership, rise against Athen’s overgrown power in 
the Peloponnesian War. The closing years of his life 
were times of storm and trouble. While Athens was 
besieged by the enemy outside the walls, a terrible 
plague raged within. For the first time Pericles fell 
from popular favor and was deposed from office. He 
was even fined 50 talents on a charge of embezzlement. 
Only a few weeks later the people repented and re- 
instated him with greater powers than before. But 
weakness from an attack of plague killed Pericles the 
following autumn. 

The speeches of Pericles were not written dowm 
and preserved, but Thucydides in his history gives us 
some idea of Pericles’ power as an orator. The funeral 
oration that he represents Pericles as speaking over 
the dead in the first year of the Peloponnesian War 
is especially noble: “Of all cities Athens alone is even 
greater than her fame. She needs no poet to sing her 
praises; every land and every sea can furnish proofs 
of her enterprise and success. Her enemies when de- 
feated are not disgraced; her subjects confess that she 
is worthy to rule them.” Of those who died in the 
defense of Athens, he says; “To men who fall as they 
have fallen death is no evil.” 

Periodic table. The arrangement of chemical 
elements shown on the next page started with Dmitri 
Mendeleev, a Russian chemist. In 1869 he arranged 
all the known chemical elements in the order of in- 
creasing atomic weights. He found that, for the first 
twenty, each one resembled the eighth element fol- 
lowing it in appearance, properties, and activity. 
Thus lithium, sodium, and potassium are related, as 
are beryllium, magnesium, and calcium. In the table, 
these series appear in Groups lA and IIA. 

Mendel4ev’s table had many gaps, and the order 
by atomic weight introduced several contradictions in 
the sequence of chemical properties for some ele- 
ments — cobalt and nickel, for example. But discov- 
eries of other elements filled the gaps; and the use of 
atomic numbers removed the contradictions. 

Atomic Numbers Fix the Order of Eiements 

The articles Atoms and Chemistry show that the 
different kinds of atoms are built up in a perfectly 
regular way. The lightest atom (hydrogen) has a nu- 
cleus with one positive electrical charge and one 
electron to match. Adding one positive charge (and 
two neutrons) to the nucleus of hydrogen and adding 
one electron make an atom of helium. Other additions 
of protons and electrons in equal numbers (plus neu- 
trons) build up the other kinds of atoms. Since 
neutrons do not affect chemical activity, the number 
of positive charges (or the number of electrons) iden- 
tifies the kind of atom. This important number is 
called the atomic number. 

Atomic numbers also characterize elements. An 
element is defined as a substance made of atoms that 
have the same atomic number. Furthermore, the 


elements are arranged in modem Periodic Tables ac- 
cording to atomic numbers rather than atomic weight. 

Unfilled Electron Shells Determine Families 
The atomic number gives the order, or sequence, in 
which elements are to be listed in the table; but the 
number of electrons in the unfilled shells of the atoms 
indicates the families, or groups, in which the ele- 
ments appear in the table. This family grouping 
occurs because the electrons in unfilled shells have 
pronounced influence upon the physical and chemical 
properties of atoms. The term “shell” is used because 
the electrons in atoms are arranged in energy levels, 
or shells, around the nuclei. 

Elements having all electrons filled in (satisfied 
shells) are called noble gases (Group VHI (0) of the 
accompanying table). They begin with helium, which 
has two electrons. The others, beginning with neon, 
have eight electrons in the outer shell. 

Since chemical activity arises from electrons in an 
incomplete outer shell, atoms having the same number 
of electrons in this shell have similar chemical proper- 
ties. This can be shown for the outer shells of several 
light elements, using dots for electrons: 

H. ‘He. 


Lj. .Be* *6* ‘C* ‘N* 

• • • 

lA IlA IIIB IVb Vb 


•o* 'f: :Ne: 

VlB VIlB VIIKOl 


Period 1 contains only hydrogen and helium, b^ 
cause helium has a filled, or “satisfied,” outside shell. 
Period 2 starts with lithium, which has one electron 
outside the completed helium shell, and ends with the 
next “satisfied” configuration in neon, with eight 
electrons. The arrangement shows chemical relations. 
Hydrogen acts like lithium, while helium and neon are 
both chemically inert. 

Atoms of the elements in Period 3 resemble those 
above them in outer shells and also chemically. Potas- 
sium and calcium in Period 4 likewise resemble litbum 
and beryllium, respectively (see Chemistry) ; but after 
calcium, there is a change. 

Transition Elements Have Unfilled Inner Shells 

The electron which adds to those of calcium 
make the element scandium goes into an inner she 
rather than into the outermost shell. Additional elec 
trons go to this reopened inner shell until 18 are pres 
ent in an atom of copper. The array of elements so 
formed is called the first series of transition elemens. 
In the copper atom the addition of an electron ® 
iimer shell (the 17th) also draws one electron ( 
18th) from the pair previously in the outer shell. ® 
outer electron pair is restored in the next element, zmc. 
The changes from calcium to scandium and from cop 
per to zinc can be shown as follows: 



CALCIUM SCANDIUM COPPER 

After zinc, the outer shell resumes filling to eigh 
electrons in the inert gas krypton. Other transitio 
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SEEING SURFACE OBJECTS WITH A SUBMARIN E P ERISCOPl 
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This destroyer was photographed through a sub- tical lines (called a telemeter) enables the sub- ! 
marine periscope. The set of horizontal and ver- marine observer to gauge distances of objects. . 
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series occur at the same point throughout the rest 
of the Periodic Table. In fact, Periods 6 and 7 each 
has a “series within a series.” This happens be- 
cause two iimer shells build up while the outermost 
shell remains unchanged. In Period 6 one inner shell 
builds from 18 to 32 to make the lanthanide series; 
then the second inner shell builds from hafnium 
through mercury before the outermost shell fills 
from thallium to radon. The actinides enter Period 7 
similarly. 

Metals Have Low Electron Attracting Power 

In the Periodic Table the nonmetals (except hydro- 
gen) are found on the upper right side, whereas the 
metals are in the center and on the left side. This 
separation of metals from nonmetals arises from the 
factors that affect the relative electron-attracting 
power of atoms. Those elements w'hose atoms have a 
low electron-attracting pow'er are metals; they lose 
electrons readily and become positive ions in solutions 
and crystals. Those elements whose atoms have a 
high electron-attracting power are nonmetals; they 
gain more electrons to form negative ions. 

The electron-attracting power of atoms depends 
upon (1) the size of the atom, (2) the amount of charge 
on the nucleus, and (3) the number of intervening 
shells of electrons. The larger the diameter, the 
weaker is the attracting power of the nucleus for out- 
side electrons. The power of attraction for outer elec- 
trons decreases as the number of intervening electron 
shells increases. These two factors working together 
are most effective in the atoms of elements on the left 
side and center of the table. Hence these elements 
are metals. 

The greater the charge on the nucleus the greater 
the electron-attracting power of atoms. This factor 
is very effective for atoms of elements on the right side 
of the table, probablj'^ because the charge builds up as 
we go across the table and no new shells are developed 
to repel the charges. Thus the elements on the right 
of the table are nonmetals. 

Periscope. With the periscope to indicate what 
IS going on above the surface of water, a submarine 
can glide virtually unseen below the surface. This 
ability to see enemy ships w'hile remaining unseen by 
them makes submarine warfare effective. 

On a submarine, a periscope is a rustless steel or 
bronze tube, usually about 44 feet long and 6 inches 
in diameter, tapering to about 2 inches. The top is 
narrowed and streamlined to reduce the track, or 
Wake, which betrays the presence of a submarine 
cruising below the surface. 

At the top and bottom of the periscope reflecting 
prisms bring the scene before the top prism to an 
observer in the submarine, as shown in the diagram 
pn the opposite page. The upper telescope reduces the 
■niage, because the observer is looking through the 
j rge end of a telescope; but the lower telescope en- 
larges the image again, sometimes to six times the 
size of the original picture. 

A telemeter” scale, consisting of short lines set 
slightly off vertical and horizontal centers of the field 


of vision, enables an observer to estimate the size 
and approximate distance away of any object in his 
field of vision. The observer’s ejmpiece usually is ce- 
mented to the lower prism between two handles by 
which the periscope is turned. The field periscope, 
a smaller instrument, is used in trench warfare 
to see over the parapet. (See also Lens; Submarine; 
Telescope.) 

Perry, Oliver Hazard (1785-1819). “To wind- 
ward or to leeward, they shall fight today.” This 
was the grim determination which the venturesome 
young commander, Oliver Hazard Perry, announced 
on Sept. 10, 1813, when some of his officers begged 
him to refrain from battle with the British that day 
on account of the wind’s direction. With this de- 
cision he engaged in the bloody battle of Lake Erie, 
upon the issue of which rests Ids fame as one of the 
great naval heroes of the United States. 

Several motives inspired Perry’s determination. 
For one thing he had the family honor to sustain. 
His father had served with credit as a naval officer 
in the Revolutionary War, his three older brothers 
were then serving in the Navy in the War of 1812, 
and his youngest brother was with him on board the 
Lawrence at the time of battle. He himself had 
entered the Navy as a midshipman from his Rhode 
Island home in 1799, had served in the war against 
the Barbary pirates, and at his own request had been 
sent to serve on Lake Erie in the war. 

Here at Presque Isle, near Erie, Pa., in the midst 
of a wilderness, he had undertaken with enthusiasm 
the arduous task of building and equipping a fleet, 
although men and materials had to be brought through 
trackless forests from the seaboard, 500 miles away. 
The work had been successfully completed and Perry 
had under his command nine small vessels which he 
was anxious to use. The fact that his commanding 
officer. Commodore Chauncey, had not given him 
the support and encouragement he needed was an 
additional reason for showing that he could win in 
spite of all difficulties. 

The results of Perry’s decision justified his expec- 
tations. His own vessel, the Lawrence, was so dis- 
abled that he had to leave it and row to the Niagara 
in a hail of bullets, but within two hours after leaving 
his ship he sent his famous message: “We have met 
the enemy and they are ours — two ships, two brigs, 
one schooner, and one sloop.” For the first time in 
its long naval history, a British fleet had been com- 
pelled to surrender. 

For this victory Perry was rewarded with the rank 
of captain and a vote of thanks by Congress. He was 
regarded bj’- the people of the country as the naval 
hero of the war and was popularly known as “Com- 
modore” Perry. After peace was declared he was 
placed in command of a squadron in the West Indies 
and there met his death a few years later from the 
dreaded yellow fever. The Perry Memorial shaft on 
Put-in-Ba}', South Bass Island, Ohio, was dedicated in 
1913. In 1936 the site became a national monument 
(see National Parks and National IMonuments). 
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Perseus. In Greek mythology, Perseus was the 
strong and handsome young hero who slew the dread 
Gorgon, Medusa. Perseus was the son of Zeus, king of 
the gods, and Danae, beautiful daughter of Acrisius, 
the old and evil king of Argos. Acrisius had banished 
mother and son because an oracle had said Danae’s 
son would one day kill him. Poly- 
dectes was king of the island where 
Danae and Perseus had been carried 
under Zeus’s guidance. He wooed Da- 
nae, but knew that he would have to 
get rid of Perseus before he could win 
Danae’s hand. So he sent the youth 
to bring back the head of Medusa, 
thinking Perseus would be killed. 

Medusa was one of three terrible 
sisters, called Gorgons. They had 
leathery wings, brazen claws, and 
writhing poisonous snakes instead of 
hair. Anyone who looked at them 
turned to stone. But Perseus was 
helped by the gods. Athena lent him 
her brightly polished shield. Hermes 
gave him a magic sword and a pair of 
winged sandals; Pluto gave him the 
cap of darkness which made him invis- 
ible. After traveling a long time, Perseus came to the 
land of eternal night, where the three Gray Sisters 
(the Graeae) lived, "rhey had only one eye and one 
tooth among them. They refused to help Perseus, 
but he stole their eye and returned it only when they 
told him where to find the Gorgons. 

He set out again and finally found the three Gor- 
gons asleep. He put on his cap of darkness and flew 
nearer. Alighting, he looked into his shining shield, 
thus avoiding a direct look at the Gorgons. With one 
stroke of his sword he cut off Medusa’s head. Before 
the other two Gorgons awakened, his magic sandals 
carried him to safety. 

With his magic sword, Perseus later slew a sea 
monster and rescued its intended victim, the beauti- 
ful maiden, Andromeda. Her rejoicing parents, 
Cepheus and Cassiopeia, gave Andromeda to Perseus 
as his bride. At the wedding, an old suitor claimed 
Andromeda; and Perseus turned him into stone by 
holding the head of Medusa before him. 

Perseus accidentally killed his grandfather Acrisius 
in a game, and thus fulfilled the old prophecy. After 
his own death, Perseus was taken into the sky by 
his father Zeus, as were also Andromeda, Cassiopeia, 
and Cepheus. There they became constellations, all 
according to the old Greek myths. 

Pershing, Gen. John Joseph (1860-1948). At 57 
“Black Jack’’ Pershing became the commander of the 
forces that turned the tide in the first World War. 
Por his leadership, he was promoted to the permanent 
rank of general, a grade held up to that time only 
by Washington, Grant, Sherman, and Sheridan. 

Pershing was born near Laclede, in Linn County, 
Mo., on Sept. 13, 1860. He was a descendant of Fred- 
erick Persliing (originally Friederick Pfoershing), of 


Alsace, who came to America in 1749. John as a boy 
was not a brilliant student but he was determined to 
get an education. When he was about 17 he began to 
teach in a country school. Later, with the money be 
had saved, he entered the normal school at Kirksville, 
Mo. While there he saw a notice of a competitive ex- 
amination for West Point. He did not 
then think of a military career; but he 
wanted a good education, and West 
Point offered an unusual opportunity. 
He won the appointment by a single 
examination point. 

Graduating from West Pointin 1886, 
he began active service against the 
rebel Indians in the West. Five yeare 
later he was appointed military in- 
structor at the University of Nebraska, 
where he also studied law. He com- 
pleted the course and received a bach- 
elor of laws degree. He served at West 
Point as an instructor in tactics until 
the Spanish War in 1898. He asked 
for active service and was among the 
first 15,000 who sailed for Cuba. Two 
days later he was fighting in the battle 
of San Juan Hill. 

On his return Pershing requested to be sent to t e 
Philippine Islands, which the United States had just 
acquired. His work was to put down the 
savage tribes. The largest of these was the Moros, 
a people the Spaniards had never been able to 
In 1903 he was recalled and made a member of 
General Staff Corps in the United States. In W i 
when the Russo-Japanese War broke out, he was ap- 
pointed military observer with the Japanese army. 

At 45 he was still a captain. His advancemen was 
too slow. President Theodore Roosevelt though , 

an officer of his ability. The president promo e 

Pershing over the heads of 862 officers of higher ra 
and made him a brigadier general. . 

In 1909 Pershing returned to the Philippines 
governor of the Moro Province. He was recalle 
1914 to pursue the Mexican bandit Villa. Then e 
perienced the greatest tragedy of his life. His wi ei^^ 
three little daughters were burned to death m a 
in San Francisco. His son alone was saved. 

In the meantime war was raging in 
finally the United States was drawn in. 

War Baker and President Wilson selected ^ 
Pershing to command the American forces. W'’ , 

free hand, Pershing had the heavy task of 
training a whole army organization which fina y 
panded in a year and a half to nearly 2 , 000,00 
His final test as a commander of men in the fief 
only in the last few months, but he carried ou 
mission with great suecess. . ,o{ 

In 1919 he was appointed “General of the y, 
the United States,” a title no other officer has 
In 1924 he was retired from active duty. 
eral years’ illness, Pershing died July 1^ ^ ' 

87. He was buried in Arlington National Ceme 


GEN. JOHN J. PERSHING 



He led the American Expedition- 
ary Force in the first World War. 
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Persian gulf. The Persian Gulf thrusts north- 
west from the Arabian Sea, separating the Arabian 
peninsula from Iran (Persia). The gulf is 520 miles 
long and from 150 to 200 miles wide — about three 
times the size of Lake Superior. Its average depth 
is about 200 feet. The Strait of Ormuz, 30 to 60 
miles wide, coimects it with the Gulf of Oman, 
which opens into the Arabian Sea, a part of the 
Indian Ocean. 

The Arabs called the Persian Gulf the Green Sea 
because of the color given it by great quantities 
of microscopic marine life. The coast is flat and 


sandy on the Arabian side, high and steep on the 
Iranian side. Into the head of the gulf flow the 
waters of the Tigris and Euphrates rivers after uniting 
to form the estuary called Shatt-el-Arab. 

The largest island group is Bahrein, a British 
protected state. These islands are famous today, as 
in early times, for their pearl fisheries; but even 
greater wealth is now obtained from oil, discovered 
in 1932. The British became the dominant power in 
the Persian Gulf area by the end of the 18th century. 
They prevented encroachments by Russia, which has 
long coveted a port on this warm sea. 


ANCIENT PERSIA — of a VAST EMPIRE 

■pERSIAN HISTORY. Egypt, Babylon, and Assyria ruled by the fabulously wealthy King Croesus (see 
were many centuries old when a vigorous people Croesus). This victory gave him possession of the 

appeared on the eastern border of the Semitic world. Greek seaboard cities of Asia Minor. In 539 n.c. 
They came from the grasslands of Turkestan with the proud city of Babylon, capital of the Chaldean 

their ^eep and horses, and made how the “parthian shot” got its name 

their homes on the high moun- 

tain-walled plateau between the 
Caspian Sea and the Persian Gulf. 

The newcomers called themselves 
Irani (Aryans), and their new home- 
land Irania (modem Iran). But 
they became known as Persians, be- 
cause Greek geographers mistaken- 
ly named them after the province 
Parsa, or Persis, where their early 
kings had their capital. The Per- 
sians and their close relatives, the 
Medes, were white people, like the 
Semites. But they spoke a different 
language. We call this language 
Indo-European because other Ary- 
an tribes spread it into India as 
well as over Europe. 

The Medes and Persians had 
many nature gods. In the 6th cen- 
tury B.c. a great religious prophet 
appeared in Media. His name was 
Zoroaster, or Zarathustra. He taught that there was 
only one supreme god, Ahura Mazda, the spirit of 
light and of good. There was constant conflict be- 
tween Mazda and the spirit of darkness, or evil, 

Ahriman. Zoroaster taught that it was man’s duty to 
help Ahura Mazda by living morally (see Zoroaster). 

Cyrus Founds the Persian Empire 
At this time the Medes had their own kingdom in 
vestem Iran. They ruled the Persians to the east and 
the Assyrians to the west. But in 550 b.c. King Cyrus 
of Persia conquered the Medes, then pushed on to 
fmther conquests. His warriors, iDoth Medes and Per- 
sians, were excellent horsemen, skillful with bow and 
arrow. They relied upon speed and sharp attack. They 
carried light hide-covered shields. Before the heavily 
armored enemy troops could come close, the Persian 
cavalry overwhelmed them with a storm of arrows. 

CjTus won Assyria when he defeated the Medes. His 
next conquest (546 b.c.) was the kingdom of Lydia, 



In war the Parthian horsemen poured a shower of darts on the enemy, then wheeled and 


pretended to take flight. But as they fled they shot more arrows backward on the foe. 
The phrase “Parthian shot” is still used for a parting shot, or remark. 

Empire, surrendered without a fight. With Babylon 
Cyrus acquired Palestine. He allowed the Jews to 
return there and rebuild their temple in Jerusalem 
(see Jews). Later he turned east and spread his empire 
to the border of India. He was killed fighting against 
eastern nomads in 529 b.c. and buried in a tomb 
he had prepared at his capital, Pasargadae. (The ruins 
still remain.) 

Cyrus w'as a great statesman as wmll as a warrior 
and treated his conquered enemies with mercy. Cyrus’ 
son Cambyses, who ruled from 530 to 522 b.c., was a 
cruel tyrant. He conquered Egypt in a short campaign. 
Darius Organizes the Empire 
Darius, a cousin of Cambyses, seized the crown in 
522 b.c. Under this “Great King, King of Kings,’’ 
the empire reached its height of wealth and glory. 

Darius’ greatest w'ork was perfecting the system of 
government begun by Cyrus. The empire was divided 
into 20 satrapies (provinces), each ruled over by a 
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satrap. An official called the King’s Eye made regular 
visits to the satrapies and reported to the kmg. The 
satrapies furnished soldiers for the king’s armies. 
Phoenicia, Egypt, and the Greek colonies of Asia 
Mmor also supplied ships and sailors. Each satrap 
paid a fixed yearly tribute to the Great King. 

Enormous wealth flowed into the royal treasure 
houses of Susa, Persepolis, Pasargadae, and Ecbatana. 
When the king required money, he minted gold coins. 
To encourage commerce, Darius standardized coins, 
weights, and measures, built imperial highways, and 
completed a canal from the Nile to the Red Sea. He 
demanded strict enforcement of the severe “laws of 
the Medes and Persians, which altereth not.” 

Throughout his reign Darius was forced to suppress 
revolts in the empire. In 500 b.c. the Greek cities 
of Asia Mmor rebelled. After putting down this re- 
bellion, Darius turned on Athens to punish it for 
sending aid to the rebels. Beaten in the famous battle 
of Marathon, he prepared another expedition, but died 
(486 B.c.) before it started (see also Marathon). 

Decay of the Persian, Empire 

Xerxes, Darius’ son (ruled 486-465 b.c.), was weak 
and tyrannical. He began his reign by quelling rebel- 
lions in Egypt and Babylon, then gathered a huge force 
to overwhelm Greece. It seemed as if the mighty em- 
pire must conquer the small, disunited Greek cities. 
Yet Xerxes met disaster at Salamis and Plataea, and 
his great army was driven back into Asia (see Salamis). 
The story of Persia’s war with the Greeks is told 
in a separate article (see Persian Wars). 


This defeat marked the flrst sign of decay in the 
mighty Persian Empire. Persian history for the next 
125 years was filled with conspiracies, assassinations, 
and the revolts of subject peoples ground down by 
ruinous taxation. The empire was briefly united 
under the bloodthirsty Artaxerxes HI (Ochus), who 
ruled 362-338 b.c. He killed all his relatives and 
was then poisoned by his own physician. Arses, who 
succeeded him, was poisoned two years later, and all 
his children slain. 

Darius III, a weakling, was on the throne when 
Alexander the Great of Macedon led his powerful army 
into Asia. In the decisive battle of Issus (333 ec) 
Alexander captured the western half of the Persian 
empire. Darius fled from the battlefield. He met 
Alexander again at Arbela (331 b.c.) and fled once 
more. Soon afterward one of his own followers mur- 
dered him. Thus the ancient line of Persian kings— 
the Achaemenid Dynasty — came to an end, and with it 
the Persian Empire. Alexander marched on to Perse- 
polis, burned its magnificent palaces, and confiscated 
its huge treasure. (See Alexander the Great.) 

The Parthian Empire 

After Alexander’s death (323 b.c.) one of his gen- 
erals, Seleucus, seized Babylon and founded the Seleu- 
cid Dynasty. Parthia, a small kingdom in northern 
Persia, broke away, brought Persia under its rule, and 
built an empire that extended from the Indus River 
to the Caspian Sea. 

The Parthians were nomads, noted for their splen- 
did horses. In battle they adopted the ruse of pre- 
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EXAMPLES OF PERSIAN ART THROUGH THE AGES 
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tending to take flight, then wheeling and firing a 
hail of arrows on their pursuers — Whence the phrase, 
“Parthian shot.” For 300 years they held off the 
power of Rome. 

Persia under the Sassanids 

In A.D. 226 the Persians again came under a native 
dynasty, the Sassanids. For four centuries the Sas- 
sanids warred with Rome, with the later Byzantine 
Empire, and with Huns and Turks. Most of their wars 
ended disastrously. Outside of Persia, they held firmly 
only Babylon, in the lower Tigris-Euphrates Valley. 

The Sassanids upheld the orthodox Zoroastrian re- 
ligion, punishing by death those who left the faith. 
Throughout Persia the magi, or priests, continued to 
Board the holy fires of Ahura Mazda. In the 3d cen- 
tury, however, vigorous new religions evolved from 
Zoroastrianism, h'lithraism revived Persia’s pagan 
sun god, Mithras — ^who had been banned by Zoroaster. 
Manichaeism (named for its founder Mani, the am- 
bassador of light”) sought to reconcile Zoroastrianism 
vrith Christianity in a new world religion. Both 


Mithraism and Manichaeism spread from Persia into 
the Roman Empire, where they came into conflict 
with Christianity. 

Persia Falls under Arab Rule 

Until the 7th century Persia had rarely been under 
foreign domination. But it dechned when the new 
faith of Islam arose. Islam inspired the Arabs to 
leave the deserts of Arabia and embark on world con- 
quest (see Mohammed). After resisting desperately 
for a few years, Persia suffered two crushing defeats 
(636 and 641) and fell to the Arabs. 

Mohammedan rule persisted for seven centuries. It 
gave the Persians a wholly new religion and altered 
their way of living. Yet Persian culture did not die. 
The Mohammedan rulers — the Abbasid caliphs — chose 
Baghdad (then in Persian territory) as their seat of 
government, and their court took on a Persian charac- 
ter. The tales of the ‘Arabian Nights’ imfolded in 
the Persian region (see Arabian Nights). Firdausi 
(940?-1020), Persia’s greatest poet, sang in epic verse 
of Persia’s early kings, and inspired miniaturists to 
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THE BEHISTUN ROCK, A LANGUAGE KEY 



make richly illuminated copies of his legends. Omar 
Khayyam (died about 1123), best known to the West- 
ern world as the author of the ‘Rubaiyat’, made impor- 
tant contributions to astronomy and mathematics 
Persia’s Golden Age 

The Seljuk Turks conquered Persia in the 11th cen- 
tury. In the 13 th century Genghis Khan’s MongoL 
devastated the country, and near the end of the Mth 
century Timur Leng’s horde swept over it. At last in 
1502 Persian nationalism revived under the Safavid 
Dynasty. The Safavids claimed descent from Moham- 
med’s family through his son-in-law Ali. They split 
Persia from the orthodox Mohammedans (the Smmj 
by makmg Shiism the state religion. 

Under Shah Abbas (1587-1629), the greatest of the 
Safavid Dynasty, Persia reached a golden age Art 
flourished during his reign — miniature paintmg, car- 
pets, tapestries, metal work, and architecture Isfa- 
han, the new capital, was embelhshed with gardens 
and a great palace, “The Hall of Forty Columns," 
faced with glazed tile in soft hues. 

The Safavids held off the powerful Ottoman Turks, 
who had taken over the rule of Islam from the Arabs 
But Isfahan fell in 1722 to Afghan tribesmen, ending 
the Safavid Dynasty. Russia and Turkey then dismem- 
bered Persia. Its prestige was briefly restored by 
Nadir Shah (ruled 1736-47), a soldier-adventurer who 
became kmg. He freed Persia from Afghans, Turks, 
and Russians, and then invaded India. 

Under the Kajar Dynasty (1794-1925), Russia gained 
control over northern Persia, and Great Britam be- 
came dominant in the south. Not until the 20th cen- 
tury did the Persian nation once more revive. As a 
symbol of the rebirth of national feeling, the govern- 
ment changed the ancient name of Persia to the still 
more ancient name Iran. (For later history, see Iran ) 


“2™ ASIATIC DOMINATION 

wrecked half his fleet when it was rounding rocKy 
Mount Athos on the Macedonian coast. Two years 


■pERSIAN WARS. In the 5th century b.c. the vast 
-L Persian Empire, then at the height of its power 
determmed to carry its conquests into Greece. If it 
had succeeded, Asiatic despotism would have crushed 
the first stirrings of demociacy m Europe. The fate 
of Western civilization lay m the hands of the small 
disunited Greek city-states. Against them was pitted 
Persia’s ovei whelming strength. The bitter struggle 
IS known m Western histoiy as the Peisian Wars 
The conflict lasted 20 years (499-479 b.c ). 

Persia already numbered among its conquests the 
Greek cities of Ionia, m Asia Minor, where Greek 
civilization first fiourished. Some of these cities re- 
volted against Darius I, the Great King, in 499 b c 
Athens sent 20 ships to their aid. Before the 
Persians crushed the revolt, the rebels burned Sardis 
capital of Lydia. Darius, maddened with rage asked’ 
“Who are these Athenians?” men told, he appointed 
a slave to_ exhort him each day, “Master, remember 
the Athenians!” 

In 492 B c. Darius sent a great military force and 
600 ships across the Hellespont. A sudden storm 


.fxulluo KJLL tiitj iviaueuuiimii uuaoi/. 
later Darius dispatched a new battle fleet of 600 tri- 
remes This time his pow ei ful galleys plunged straight 
across the Aegean Sea and ariived safe off Attica 
The Battle of Marathon 
The Persians landed on the plain of Marathon, abou 
25 miles from Athens, men the Athenians learned ol 
their arrival, they sent a swift lunner, Pheidippides, 
ask Sparta for aid, but the Spartans said they cou 
not march until the moon was full Meanwhile e 
small Athenian army had encamped in the foothi s 
on the edge of the Marathon plain. _ 

The Athenian general, Miltiades, ordered his sms 
force to advance. He had drawn up his men so as 
have the greatest strength in the wings. As he ex 
pected, his center was driven back. The two win? 
then united behind the enemy. Thus hemmed ^ 
Persians’ bows and arrows were of little use. 
stout Greek spears spread death and terror, 
vaders rushed in panic to their ships. The Greek s 
torian Herodotus says the Persians lost 6,400 ms 
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[gainst only 192 on the Greek side. Thus ended the 
ipochal battle of Marathon (490 b.c.), one of the 
lecisive battles of the world (see Marathon). 

Darius planned another expedition, which he in- 
ended to lead in person, but he died before his prepa- 
ations were completed. This gave the Greeks a ten- 
breathing period. Athens used the time to build 
ip its naval supremacy in the Aegean, under the 
guidance of Themistocles. 

The Battle of Thermopylae 
In 480 B.c. the Persians returned, led by King 
Xerxes, the son of Darius. To avoid another ship- 
OTeck off Mount Athos, Xerxes had a canal dug be- 
hiind the promontory. Across the Hellespont he had 
the Phoenicians and Egyptians place two bridges of 
ships, held together by cables of flax and papjTus. A 
storm destroyed the bridges. Xerxes had those in 
charge beheaded and began again. For seven days and 
nights his soldiers crossed the bridges under the lash. 
On the way to Athens, Xerxes found a small force 
of Greek soldiers holding the narrow pass of Ther- 
mopylae, which guarded the way to central Greece. 
The force was led by Leonidas, king of Sparta. Xerxes 
sent a message summoning the Greeks to deliver up 
their arms. "Come and take them,” replied Leonidas. 

For two days the Greeks’ long spears held the 
pass. Then a traitorous Greek told Xerxes of a 
roundabout path over the mountains. '\\Tien Leonidas 
saw the enemy approaching from the rear, he dis- 
missed his men except the 300 Spartans, who were 
bound, like himself, to conquer or die. Leonidas 
was one of the first to fall. Around their leader’s 
body the gallant Spartans fought first with their 
swords, then with their hands and teeth, until they 
were slain to the last man. (See also Thermopylae.) 
Later, Greeks erected a monument at the pass in- 
scribed with these words: 

Go tell the Spartans, thou that passest by, 

That here obedient to their laws we lie. 

The Naval Battle of Salamis 
The Persians moved on to Attica and found it de- 
serted. They set fire to Athens with flaming arrows, 
Xerxes sat on a marble throne upon a 
height overlooking the sea. His grand 
fleet held the Athenian ships bottled up 
between the coast of Attica and the 
island of Salamis. His ships outnum- 
bered the Greek ships three to one. He had 
expected an easy victory, but again and 
again he started up in rage, as one after 
another of the Persian vessels was sunk 
or crippled by the onslaught of the cour- 
ageous Greeks. 

_ The Persian vessels were heavy. Crowded 
mto the narrow strait, they moved with 
difficulty. The lighter Greek ships rowed 
out from a circular formation and rammed 
their prows into the clumsy^ enemy ves- 
tals. Two hundred Persian ships were 
sunk, others were captured, and the rest 
fled (see Salamis). 


Xerxes hastened back to Persia. Soon after, the rest 
of the Persian army was scattered at Plataea (479 
B.C.). In the same year Xerxes’ fleet suffered another 
defeat at Mycale. Europe was saved from Asiatic 
conquest. {See also Greece; Persian History.) 
Persimmon. t^Tien ripe, the delicious fruit of the 
persimmon tree has a spicy-sweet flavor. However, 
Capt. John Smith, one of the first white men to taste 
the persimmon, aptly recorded his reaction to the 
immature fruit: "If it be not ripe, it will draw a 
man’s mouth awrie with much torment.” 

The "pucker” is caused by the presence of tannin 
in the immature persimmon. The tannin’s effect vir- 
tually disappears by the time the fruit is ripe. On 
some trees the fruit matures and ripens about frost 
time; and many people mistakenly think that frost is 
necessary for ripening. Actually the maturation 
season ranges from August to January. 

The persimmon tree is found as far north as Con- 
necticut, but grows best in the cotton chmate of the 
South. Commercial orchards have been established in 
southern California and in areas that border the 
Gulf of Mexico. Individual trees or small groups 
grow in many southern yards and gardens. The native 
persimmon {Diospyros virginiana) has a rich-flavored 
fruit, but it does not ship well. Most of the orchards 
grow the Japanese persimmon (Diospyros kaki), which 
has a larger fruit. Seeds for the &st Japanese per- 
simmon tree in the United States were sent back by 
Commodore Matthew' C. Perry in 1856. The tree 
reaches a maximum height of 100 to 130 feet. 

The persimmon tree is a relative of the ebony, and 
its dark, heavy wood has many of the same character- 
istics. It is one of the hardest of all woods and 
takes a high, glossy polish. Persimmon wood is 
used for golf-club heads, textile-loom shuttles, and 
parquet floors. 

American Indians dried the fruit or combined per- 
simmon pulp with corn to make a kind of bread. Today 
most persimmons are eaten fresh, often with sugar 
and cream. They may also be made into puddings, 
marmalades, and ice-cream flavorings. 


FRUIT AND FLOWERS OF THE PERSIMMON 



The flowers of the persuamon range from greenish-yellow to white in color 
and are somewhat um-shaped or tubular. The leaves are oval shaped and a 
shining green. When the fruit is ripe it is orange-colored and deeply wrinkled. 
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The TRAITS That Make Up PERSONALITY 


"PERSONALITY. Over 50 separate and distinct 
^ meanings of the word personality can be found in 
religious, philosophical, sociological, psychiatric, and 
psjThological writings. The term comes from a Latin 
word, ■persona. It first meant the mask which Roman 
actors wore to indicate the parts which they were tak- 
ing in a play. Soon the word began to have a more gen- 
eral meaning : the role a person was playing. It implied 
that this role was not a part of the person but was 
something he could put on or off, as he chose or as the 
situation demanded. Personality meaning charm or 
social effectiveness is a popular use of the term today. 
One hears it in the expressions “He turned on his per- 
sonahty,” “He has no personahty at all.” 

Another meaning, in use today, refers to the true 
characteristics of a person. In that sense, persona 
(and personality) means a lasting set of characteris- 
tics which underlie a person’s behavior, making 
his behavior typical and keeping it consistent through 
manj’’ situations. I\Tien someone we know acts in 
an unexpected way, we notice it at once, and we ex- 
press surprise by sajdng “I never thought that Joe 
would do a thing like that.” 

Consistency of personality forms the basis of the 
study of personality in psychology, psychiatry, and 
sociology. In these fields personahty is regarded 
as the fairly stable group of characteristics which 
determine a person’s reactions to situations. 

Lasting Personality Characteristics 
The most common way of describing the lasting 
characteristics of a person- — ^his personahty — is in 
terms of traits. A trait is a tendency of a person to 
behave in some consistent manner. Thus, if he is very 
polite, we may say that he has a strong trait of pohte- 
ness, meaning that in all sorts of situations he behaves 
politely. If we say that a person has the trait of 
aggressiveness, we mean that in a large variety of 
situations he is consistently aggressive. He is apt 
to be hostile, to pick a quarrel, to be loud and forward, 
or to try to dominate others. 

The trait is a name description of the behavior of 
a person as seen by others. When we use a trait name, 
we do not have, to describe all the specific acts which 
the person has performed. The name implies them all. 
Furthermore, it implies that in the future the person 
may be ejected to act in the same way. Thus, if a 
man is de^ribed as having the trait of aggressiveness 
we mean t^t in the past he has typically acted in an 
aggressive fanner at home, in class, on the play- 
ground. WeT^o mean that in the future and in new 
situations he vT^^e aggre.=sive — as an employee, as a 
soldier, as a husm^d, or as a businessman. 

Trait description!||^re useful, only when we have 
agreed on the kinds ol^ehavior included in the trait 
nanie. To one person f^gressiveness may include a 
tendency to fight and no^g eke. To another the 
trait of aggressiveness may iSj^ude loud talk, playing 
practical ]okes, and embarras^g other people. The 
two are talking about difierelfc tilings and their 


descriptions of people will not agree. There are 
numerous traits, and many of them have opposites 
Here is a list of some pairs: 

Introversion — extroversion 
Dominance — submission 
Aggressiveness — passivity 
Cheerfulness — gloominess 
Kindness — cruelty 
Stabihty — instability 
Sensitivity — insensithdty 
Independence — dependence 
Friendliness — suspiciousness 
Conscientiousness — irresponsibility 
The first two pairs need special explanation. The 
person who tends to introversion is one who keeps his 
feelings to himself. He dwells on the meanings of the 
things he sees and hears. He enjoys his own company 
and does not mind being alone. Although he may have 
a few very close friends he does not ordinarily seek out 
the company of others or feel comfortable in large 
groups. On the other hand, the extroverted person 
does not like to be alone. He actively seeks people and 
talks a great deal, mainly about himself. He accepts 
experiences without t hinkin g much about them, and 
his relationships with people tend to be many and 
superficial. He is often a jovial, hale fellow, knora 
and liked by many people. Sometimes the introwrt 
is described as interested in theoretical and ima^- 
tive activities, and the extrovert as a practical indi- 


vidual with little creative imagination. 

The traits of dominance (or ascendance) and sub- 
mission describe the ways people meet their problems 
and the ways in which they interact with other per- 
sons. A dominant person attempts to have his oim 
way, to assert his wishes over those of others. He mu 
always be noticed because he does not take tnino* 
lying down. He makes his position and his desirs 
clear. He will not be put out of his place in line, an 
he may try to advance faster than he should. He m 
try to get other people to do things and will not fa m 
no for an answer. The submissive person will no^ 
assert himself, feeling that the satisfactions of 
own desires or the expression of his own opinions ^ 
less important than the demands of other people. ^ 
follows rather than leads, and he does not try 
advance himself. He may feel inadequate to o^er 
come many of his daily problems. He does not stm 
for great success because he cannot imagine hunK 
a position of responsibility. He often attaches 
to a dominant person for whom he may almost 
servant. Actually, through this dominance he 
sometimes feel superior or gratify his own wishes. 


Personality as the Sum of Traits 
The personality can be described in tenns o 
several traits which a person has by giving c 
tive value to each. Many students of personality 
lieve that in most people some one, two, or ^ 
traits may' dominate the other traits. Thus in a pc 
son whose dominant trait is aggressiveness. 
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other behaviors (and the traits based upon them) 
will be colored by aggressiveness. In a situation 
where perhaps a trait of tactfulness or politeness 
would be appropriate, tbe person may behave in an 
aggressively polite or tactful way. 

Development of Traits 

In very young children, before traits have had much 
chance to develop, behavior is less consistent than 
it is in most adults. The child’s behavior is con- 
trolled by the situations he moves through rather 
than by the unknown internal processes that underlie 
traits. His changing behavior may show his changing 
concern with different features of his activity. He 
may be playing with a ball. Then his cat enters the 
room, and his ball is forgotten while he pursues the 
cat. The cat escapes, and the telephone rings. His 
interest immediately focuses on that for a time. The 
person with strong traits and interests persists in 
what he is doing and how he does it. Only a major or 
dramatic situational change can disturb the direction 
or purpose of his behavior. 

Traits of personality seem to be developed mainly 
through social experience. Inheritance and body build 
may have something to do with traits, but most mod- 
ern students of personality believe that these factors 
do little more than make it easier for a person to 
develop certain traits rather than others. Thus a man 
who is physically well co-ordinated finds it easier to 
develop physical prowess than does an awkward, 
clumsy person. We think of some traits as associated 
with bodily characteristics but these probably have 
'little to do directly with the body feature. Ordinarily 
we think of red-haired people as “hot-tempered.” The 
physical make-up of red-haired people does not make 
them easy to arouse emotionally. Rather, we expect 
red-haired people to be emotional and treat them in 
ways which lead to the development of a temper. 

Most scientists hold that certain needs of the child 
must be satisfied. Complete agreement on the final 
list of these needs has not been reached. In addition 


to the body needs such as hunger, thirst, sex, fatigue, 
elimination, scientists agree that people need affec- 
tion, approval, security, acceptance, and status. To 
help establish these the child develops certain per- 
sonality traits. 

Here is how such needs can motivate the learning of 
a personality trait. Suppose a father believes that 
boys should be fighters and that to be a “sissy” is a 
disgrace. Such a father will not generally give his 
son affection, approval, security, or status when the 
boy runs from a fight or is not a leader. On the other 
hand, the boy is rewarded when he wins a fight, stands 
up for his rights, plays aggressively at football 
or baseball, or speaks his mind forcefully in an argu- 
ment. The boy’s needs are satisfied when he be- 
haves in a certain way but they are actually made 
more intense when he behaves otherwise. These 
satisfactions, or their lack, are a powerful aid in 
the development of traits. If a trait continues to 
help satisfy needs where other children and other 
adults are concerned it grows stronger and tends to 
dominate all behavior. 

The parent may sometimes be inconsistent in the 
kinds of attitudes and acts he rewards. Perhaps other 
children or other adults do not reward the acts which 
are rewarded at home, or the parents may not agree 
with each other. The father may reward aggressive- 
ness, and the mother may reward politeness and meek- 
ness. These inconsistencies may produce conflict. The 
child does not know what to do and is unhappy. He 
may withdraw from one or both of his parents or from 
his school friends and playmates. Sometimes he re- 
solves the conflict by being different in his behavior 
at home and away from home. Most children, how- 
ever, do not experience such severe conflicts, or they 
resolve them satisfactorily. 

The parents are the most important people in the 
development of the child’s traits. They are the first 
people with whom the young child has contact, and for 
many years he depends on them to satisfy his needs. 

The child’s friends, other relatives, 
his teacher, his scoutmaster are also 
important. All these people help 
provide the social experiences that 
contribute to trait development. 
Changing Personality 
It is always possible to change one- 
self on the surface. One can learn 
manners and how to make conversa- 
tion. A man can improve his posture 
and appearance and learn good 
grooming. A girl may make the most 
of her “looks” by using beauty aids 
and dressing attractively. These are 
important, but they do not immedi- 
ately or easily change the basic 
personality traits which have been 
forming for many years. 

The needs which traits satisfy must 
be understood before the traits them- 
selves can be modified. Often we are 


TESTING LEADERSHIP AND CO-OPERATION 



crs rated the traits of the group and the leader as they worked. 
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H OW A PROJECTIVE TEST REVEAL S TRAITS Here is a Sample item from a form used to rate 



El Henry A. Murray’s ‘Thematic Apperception Test’ (published 
by H^ard University Press) the person bemg tested is asked 
to tell a story based on what this picture suggests to him. 


not fully aware of our own traits. We tend to think 
of ourselves in complimentary terms, ignoring unflat- 
tering characteristics. If one feels that he must 
change his basic personaUty in order to be happy, 
he should seek expert help from a psychiatrist, clini- 
cal psychologist, psychiatric social worker, or a 
counselor well trained to give it. Many quacks 
promise a quick personality change at a high price. 
Most of them have nothing to offer in the way of 
basic understanding of personality, and some of 
them may actually do harm. 

Testing PersonaUty 

There are a number of standard techniques for the 
study of personality traits and the assessment of the 
needs which underlie the traits. These four methods 
are most common: 

1. The Interview. Employers often use the inter- 
view method to obtain information about the person’s 
skills and job history. They may also try to note traits 
of personality. Unless the interview is conducted very 
carefully, it is not a good method for studying person- 
ality. Untiained interviewers tend to be influenced by 
first impressions and unimportant features. Skillful 
interviewers have been carefully trained for their jobs. 
They have a systematic list of traits to look for and 
they have a method for recording their ratings of 
traits. In their hands the interview becomes a better 
means of assessing personality. Psychiatrists and 
clinical psychologists find interviewing useful for the 
assessment of psychological needs, but they usually 
lequire a number of carefully planned interviews to 
complete such an analysis. 


cafeteria workers on alertness: 

Is this individual quick and active and at all times 
attentive and ready to take care of customers? 

( ) ( ) 

Serves customer So attentive that Seldom ready to 
within reasonable customer’s wants serve customers 
time are anticipated 

( ) ( ) 

Tends to allow other workers Serves customer 

to serve the customer first quickly 

2. Situation Tests. It is sometimes useful to place 
a person in a situation in which his personality traits 
may be observed in action. For instance, to obsene 
a man’s trait of leadership, he is put in charge of a 
small group assigned to perform a task, such as bridg- 
ing a creek. After observation, his leadership abibty 
is eompared with that shown by other persons m 
similar situations. Not all traits are tested by this 
method. It is expensive and awkward to use. During 
the second World War it was employed by the Assess- 
ment Staff of the Office of Strategic Services as a 
part of their program of selecting men for hard and 
dangerous assignments. 

3. Paper-and-Pencil Tests. These tests get their 
name from the fact that the person who takes them 
writes out his answers. They are usually built on 
alternative choices, as in the following examples: ^ 

a. Inventories of symptoms of mental and physm 
illness. These provide a rough means of finding 
those persons in a group whose personalities are 
not well adjusted. Scores on such inventories are 
first obtained from patients known to be poorly ad- 
justed. If a person makes a score comparable to those 
made by the patients, he may be maladjusted an 
need help. However, such scores are often misleaduig 
and must be carefully interpreted by an expert before 
any conclusion is reached. 

b. Inventories of typical social behavior. These 
consist of items like this one: “I cross the street 
in order to avoid meeting someone I know: 

— Seldom, — Frequently.” The person being test 
checks one of the choices. It is believed that persons 
who check “frequently” on this and other items simi^ 
to it are giving evidence of a trait of social wi 
drawal, or introversion. One answer like this is ^ 
enough evidence for such a conclusion to be reacne • 
There must be a pattern of answers sugges in 
the same trait before the person can be said 
possess the trait. Such an inventory often contain 
inany items pertaining to several traits, and 
yield scores on each. Caution must be used in m a 
preting such scores because they are subject to man) 
limitations. 

c. Questionnaires concerning past history, attih^ 
and interests. These may deal with the relative d®®’ 
ability of such things as hobbies, kinds of books 
movies, and club or class offices. For example, a P® 
son may indicate a scientific interest by his his or 
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of scientific hobbies, reading of books on science, be- 
longing to science clubs. Such tests help the person 
choose an educational or work program consistent 
mth the things that interest him. Here is a sample 
item from the Allport-Vernon Study of Values test 
(published by Houghton Mifflin) ; 

VTien you go to the theater do you, as a rule, en- 
joy most 

— plays that treat of the lives of great men 
—ballet or similar imaginative performance 
— plays with a theme of human suffering and love 
—problem plays that argue consistently for some 

point of view 

4. Projective Tests. Although these tests are some- 
times used to reveal traits, they are more often used 
to investigate a person’s needs. Pictures, stories, 
ink blots, unfinished sentences are typical materials 
in projective tests. The person is asked to tell a 
story about a picture, to complete an unfinished 
story or sentence, or to tell what object an ink 
blot seems to suggest. These procedures are called 
"projectives,” because the person projects his own 
meaning into the material. It is believed that the 


person’s needs are partly responsible for these pro- 
jected meanings. Methods for analyzing the responses 
given to this type of test are very complex, and only 
the highly trained psychologist is competent to use 
them. Such tests are chiefly valuable in assisting 
with the diagnosis of mental patients and in helping 
to lay bare the needs of people who want to, or who 
must, change their personalities. 

Types Versus Traits 

Personality tests have revealed one outstanding 
fact. We often talk about types of people and think 
that persons of one type have little or nothing in 
common with persons of another type. Personality 
measurement reveals no evidence that tj'pes exist. 
Rather it suggests that most traits (and needs too) are 
common to all members of a particular culture; indi- 
viduals differ mainly in the amounts of these common 
traits that they possess. Each person has a different 
amount of each trait, and so the patterns of their per- 
sonalities are different. Despite common belief, types 
of personality do not exist. Rather, there are only 
traits of personahty which people possess in differing 
amounts and patterns. 


REFERENCE-OUTLINE FOR STUDY OF PERSONALITY 
AND CHARACTER DEVELOPMENT 


The combination of traits and behavior patterns which 
gives individuality to a person is sometimes called 
personality and sometimes character. Regardless of the 
name, the characteristic behavior of the individual, 
whether good or bad, is largely dependent upon learning. 
Likewise, many personality and habit patterns can 
be changed by learning. Undesirable behavior can 
be avoided and desirable behavior encouraged by 
practice. To help imderstand how these habits develop, 
this Reference-Outline cites both psychological and 
biographical material. 

PERSONALITY AND CHARACTER 

I. What personality is and how it is developed 
P-159a. See also the Reference-Outline for Psy- 
chology 

A. Important influences upon personality 

1. Heredity and environment H-343-8, El-238-40 

2. Habit patterns H-240 

3. Religion and ethics R-101, El-400 

B. Personality and character development in chil- 
dren and adolescents C-239-48, A-22 

1. Individual differences 1-113-14 

2. Importance of early social experiences C-240d- 
241 

3. Influence of the arts A-400a-p 

C. Principles of child training C-245-8 

II. Emotion and how it affects our lives El-340-3406 

III. Education develops character and personality: 
see the Reference-Outline for Education 

1^- Activities outside the school: athletics A-449; Boy 
Scouts B-273; Camp Fire Girls C-54; 4-H Clubs 
F-252; Future Fanners of America F-326a; games 
G-8; Girl Scouts G-113; hobbies H-387; juvenile 
organizations J-368a; leisure L-158; nature study 
I''-45; parks and playgrounds P-86a; pla}^ P-315; 
reading and use of libraries R-82, L-269, L-204; 
vacation activities V-421; Y.M.C.A. y-342; 
Y.W.C.A. Y-343 


V. Lasting personality characteristics — traits P-159a: 
development of traits P-1596 

VI. Changing personality P-1596-c 

VII. Tests of personality and character P-159c-d, 1-175 

DESIRABLE CHARAOER TRAITS WITH 
SUGGESTED READINGS 

!. Reliability: John Quincy Adams A-14; Aristides 
A-338; Sim6n Bolivar B-221; Robert Borden B-252; 
Georges Clemenceau C-342; George Goethals G-129; 
Abraham Lincoln L-245; Jan Christiaan Smuts 
S-202; George Washington W-16 

II. Judgment: Charles Francis Adams A-12; Aristotle 
A-339; Goethe G-129; Charles Evans Hughes H-438; 
John Locke L-288; John Marshall M-103; Plato 
P-315; Socrates S-224 

III. Initiative: Susan B. Anthony A-262; Luther Bur- 
bank B-356; John Cabot C-8; Christopher Columbus 
C-416; Thomas Edison E-235; Benjamin Franklin 
F-279; Galileo G-5; George Frederick Handel H-257; 
Elias Howe H-436; Henry Hudson H-437; Thomas 
Jefferson J-330; Edwin Landseer L-93; Guglielmo 
Marconi M-93; Samuel Morse M-395; Isaac New- 
ton N-193; James Watt W-74 

IV. Industry; Andrew Carnegie C-124; James Garfield 
G-20; Herbert Hoover H-419; Jack London L-297; 
Jean Millet M-255; Robert Louis Stevenson S-393 

V. Self-control: Roald Amundsen A-237; John Bunyan 
B-354; Richard E. BjTd B-373; Thomas Carlyle 
C-122; Sidney Lanier-L-lOO; Charles A. Lindbergh 
L-252; Horatio Nelson N-109 

VI. Punctuolity (in public service): fire department 
F-81; lifesaving service L-225; newspapers N-180; 
police department P-352; United States Coast 
Guard C-371; Paul Revere R-119 
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VII. Thrift T-125-6: accounts B-229; conservation 
C-451, 454; postal-savings bank B-48 

VIII. Social-service activities: see the Reference-Outline 
for Sociology 

IX. Personal and social habits: diet F-211; fresh 
air H-304; health H-300; sleep S-198; teeth T-35; 
etiquette E-404; conversation C-458; letter writing 
li-lTl. See also the Reference-Outline for Physiol- 
ogy, Health, and Medicine 

X. Character education in other times: ancient Greece 
E-243-6; knights of the Middle Ages K-55; doc- 
trines of Rousseau E-255-6, R-236 

BIBLIOGRAPHY FOR PERSONALITY AND 
CHARACTER DEVELOPMENT 
Character Education 

Bro, M. H. Let’s Talk about You (Doubleday, 1945). 

Burnham, H. A. and others. Boys Will Be Men (Lippincott, 

1949). 

Carlyle, Celeste. Individually Yours (Lippincott, 1951). 

Fedder, Ruth. A Girl Grows Up (McGraw, 1948). 


Fosdick, H. E. On Being a Real Person (Harper, 1943). 
McKown, H. C. Boy Grows Up (McGraw, 1949). 

Shacter, H. S. How Personalities Grow (McKnight, 1949). 
Strain, F, B. Teen Days (Appleton, 1946). 

Ullmann, Frances. Girl Alive! (World, 1947). 

Men and Women of Character 
Byrd, R. E. Alone (Putnam, 1938). 

Curie, Eve. Madame Curie (Doubleday, 1939). 
Daughterty, J. H. Abraham Lincoln (Viking, 1943). 

Eaton, Jeanette. Gandhi, Fighter without a Sword (Morrow, 
1950). 

Embree, E. R. 13 Against the Odds (Viking, 1944). 
Gollomb, Joseph. Albert Schweitzer (Vanguard, 1949). 

Holt, Rackham. George Washington Carver (Doubleday, 
1943). 

Keller, H. A. Story of My Life (Doubleday, 1947). 
Lindbergh, C. A. Spirit of St. Louis (Scribner, 1953). 
Oursler, Fulton and W. C. Father Flanagan of Boys Town 
(Doubledajs 1949). 

Peare, C. O. Mary McLeod Bethune (Vanguard, 1951). 
Rizk, Salom. Syrian Yankee (Doubleday, 1943). 
Woodham-Smith, C. B. Lonely Crusader: the Life of Florence 
Nightingale, 1820-1910 (McGraw, 1951). 

Yates, Elizabeth. Amos Fortune, Free Man (Aladdin, 1950). 


Perspective. A flat (plane) surface has only two 
dimensions — length and width. The art and science of 
drawing a picture on a flat surface so that a third 
dimension — depth — seems to be present is called per- 
spective. Linear -perspective produces the illusion of 
depth through the use of converging lines. The 
principle of linear perspective can be seen by looking 
down a railroad track. The rails, which we know 
are parallel, seem to gradually draw together until 
they meet and disappear into a single vanishing 
point. Similarly, the trees and telegraph poles flank- 
ing the track seem to diminish in size until they 
Anally disappear. 

In drawing this scene, an artist would sketch in a 
line (not necessarily present on the final drawing) 
which would be level with his hne of sight. This 
line is the picture’s horizon. The vanishing point 
always falls on the horizon. Such a depiction makes 
use of parallel, or one-point, perspective. 

Angular, or two-point, perspective involves the use 
of two vanishing points. The drawing of the building 
on this page illustrates this method. Notice that both 
varushmg points lie on the same horizon. A different 
mu- Perspective treatment is aerial perspective. 
This IS what painters use when they achieve an appear- 
ance of depth by modifying colors and tones and by 
making receding objects in the picture less distinct. 


The ancient Egyptians and Assyrians either (hdnot 
know the principles of perspective or they did not 
care to use them. Greek and Roman painters used one- 
point perspective, but the art was apparently forgoh 
ten in the Middle Ages. The paintings of Giotto and 
other early Renaissance artists still had a flat, two- 
dimensional look. Finally the principles of 
tive were rediscovered by the painters 
Durer and Leonardo da Vinci, the architects Fiuppo 
Brunelleschi and Leone Alberti, and others. 


TWO WAYS OF SHOWING PERSPECHVE 



POINT 




N 



ONE-POINT PERSPECTIVE 



The appearance of depth in this room is achieved by 
horizontal lines on the side walls (which are actually 
converge so that their broken extensions meet at the v^ g 
point. The broken horizon line is at the viewer s eye 
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PERU — Ancient GLORY and Modern PROGRESS 


TWO 


■pERU. Long before Europe knew of the existence 
of a New World, Peru had a thriving chdlization 
and culture of its own. The Incas had conquered other 
Indian tribes and had set themselves up as the ruling 
group. Like the Romans, they had a talent for polit- 
ical organization; they were also skilled builders, 
farmers, and craftsmen (see Incas). In 1532 the ruth- 
less Pizarro and his raiding Span- 
ish conquistadors plunged across 
the shoulder of South America and 
found their way to Cusco, the In- 
can capital. The Spaniards found 
a vast treasure of stored gold and 
silver; they also found a weakened 
political structure, which enabled 
them to conquer swiftly and sav- 
agely (see Pizarro). Peru has never 
recaptured the prosperity it en- 
joyed before the Spanish conquest- 
The Land of Peru 


“CHUNCHOS” 


This land on the western coast 
of South America has a wide diver- 
sity of mineral wealth, soil, and 
climate. Geography as well as lack 
of modem industrial methods has 
made progress difficult, however. 

The Andes sweep through Peru in a 
massive wall, almost unbroken by 
low passes. Transportation between 
the interior and the coast is a con- 
tinuing problem, and many of the 
mineral and forest resources re- 
main untapped. Along the Pacific 
coast, where the chief money crops 
are grown, large areas await irri- 
gation, for here the annual rainfall is insufficient for 
productive and profitable agriculture. 

Some progress is being made. Great enterprises, 
such as the petroleum-refining industry, have been 
launched with the aid of foreign capital. All forms 
of transportation are being improved, and irrigation 
is being extended. Rivers that flow swiftly down from 



“Chunchos” is merely the Spanish name 
for the people of the eastern “montana,” 
or forest zone, of Peru. 


the steep Andean ranges are being harnessed to pro- 
duce hydroelectric power. 

Unhke the Atlantic side of South America, much of 
the Pacific side — including Pera — is an arid, tree- 
less coast strip 20 to 30 miles wide. It is broken 
only by a few green river valleys at wide intervals. 
Rain rarely falls in this almost barren region, for the 
towering Andes intercept the mois- 
ture-laden trade winds from the 
southw'est and catch all the rain on 
the eastern slopes. 

For much of the year the coast 
is bathed by heavj’’ mists, caused 
by the cold Humboldt, or Peruvian, 
Current, which sweeps up from the 
south. As it is all along the Pacific 
coast of the American continent, 
good harbors are few, and ships 
must make long voyages between 
ports. 

Above this narrow^ coast strip are 
three ranges of the Andes Moun- 
tains. They form a high W'all be- 
tween the coastal zone and the vast 
forest region drained by the Ama- 
zon. Peru thus falls naturally into 
three zones: the coast zone; the 
sierra, or great tableland lying in 
the valleys between the three 
ranges of the Andes; and the mon- 
tafia, or river and forest zone, on 
the eastern slopes. The coast zone 
comprises about one tenth of the 
total area; the sierra about a 
fourth; the forest zone the rest. 

Boundary disputes with its neighbor Ecuador, in- 
volving a vast tract east of the Andes, were arbitrated 
in 1942. The larger part was awarded to Peru, bring- 
ing its area to about 545,000 square miles. It has 
a coast line about 1,400 miles long, and the coun- 
try’s average width is 800 miles. An enormous 
river system breaks through the eastern chain 


THE STRIP BETWEEN SEA AND MOUNTAINS 
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■ward into the Andes. Both of these lines cross the barren coast 
h looks as if it conld support no life of any kmd, but 
tap the rich mineral resources of the mountains. 
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of the Andes and flows through impenetrable jungles 
to form the Amazon. Of these rivers the greatest is 
the Maranon, generally taken to be the true source 
of the Amazon. 

The three divisions of Peru differ so widely m 
climate, products, and population that they form in 
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various levels from 5,000 to 12,000 feet. Through the 
entire length of the sierra region are immense grazing 
lands, on which cattle and sheep are raised, as well 
as alpacas, and the most useful of all the Andean ani- 
mals, the llamas. The wools of these animals and of 
the vicuna, which lives wild at great heights, are 
used for clothing and are also 
exported in considerable quan- 
tities. (See Alpaca, Llama) 
On the temperate eastern 
fWv I slopes of the Andes and in the 

1 tropical river valleys are vast 
tracts of territory, for the most 
part undeveloped, on which 
abundant harvests of almost 
every known crop could be 
raised in a remarkably short 
time. "It is sufficient to out 
down and burn the brush and 
scratch the soil and sow with 
any seed, to recover returns of 



effect worlds to them- 
selves, and the in- 
habitants of one find 
it difficult to adapt 
themselves to condi- 
tions in the others. 
Difficulties of com- 
munication isolate 
one region from an- 
other Many of the 
upland cities are ac- 
cessible only by air- 
plane or mule trails. 


sea in the Andes, west of Lake TiHcacr^Xh?^* “o''® *^1®“ ‘wro nules above to 

be grown. Tradem cattl? s® cold only barley and potatoes to 

ue grown, iraae m cattle, wool, and hides is the town’s chief means of support 

The vast, thinly settled forest region has few routes 
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01 travel except those furnished by its many rivers. 
What More Water Would Do for Peru 
The coast towns, with the valleys of the few rivers 
^^0 the Pacific, are the center of the com- 
mercial, intellvjctual, and political life of Peru In 

h coastal rivers the land 

Hon auTtir ^°"derfully fertile. In this region 

Urns''™'” “<* ’“» 

from whose leaves cocaine ^i^^.Caghrub 

Extracted) flourish at 


a hundred for one,” says one authority. Most of 
the products of the tropics — sugar cane, cacao (the 
source of chocolate), cotton, and coffee — are here 
cultivated, but the difficulty of transportation 
greatly retards development The forests of valuable 
woods in this region cover more than half of the 
area of Peru. The rubber forests appear inexhaust- 
ible but are difficult of access; and the rubber trade 
has left an indelible stain on the country because of 
the unspeakable cruelties inflicted on the native 
workers in the Putumayo region. Another famous 
product IS quinine, made from the cinchona tree, 
which used to be known as “Peruvian bark ” 

The mountains contain extensive deposits of 
copper, silver, lead, gold, vanadium, coal, zinc, 
sulphur, and other minerals The production of 
petroleum, which is found near the seashore, exceeds 
in value that of all othei natural deposits. 
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To open up these agricultural and mineral re- 
sources, good transportation is required. It once took 
30 days to travel by rail, mule trail, and river from 
the capital Lima, near the coast, to Iquitos, near the 
source of the Amazon — a distance of only 1,224 miles. 


In 1943 the trip was reduced to five days by the 
opening of a 522-mile motor highway to Pucallpa on 
the Ucayali River, whence the traveler proceeds by 
steamship to Iquitos. About 17,000 miles of high- 
ways are now open. Peru’s shoit railways total some 
3,000 miles and there are 4,000 miles of navigable 
waters. Air travel is increasing rapidly. The loftiest 
steamship route in the world extends across Lake 
Titicaca between Peru and Bolivia. 


Cotton and sugar rank first among the manu- 
factures of Peru, which are not extensive. High- 
speed mills of the latest type greatly increase pro- 
duction. The cocaine from Peru largely supplies the 
woild’s demand. Lima, capital and largest city, manu- 
factuies cotton and woolen textiles, 
sugar, and tobacco (see Lima). 
Arequipa, the thiid largest city, 
has cotton and flour mills, choco- 
late factoiies, and tanneiies. The 
chief poits are Callao, six miles 
west of Lima, and Mollendo m the 
south. Callao, the gateway to 
Lima, has one of the best-equipped 
haibors in South America. Cusco 
was the chief city of the Incas, who 
got their gold from the mines and 
sti earns in the region. Cerro do 
Pasco, noitheast of Lima, is one of 
the highest and largest mining 
camps in the world. Gold and sil- 
ver are produced as by-products of 
copper mining, the chief industry 
of the district. Near Chimbote, 
north of Lima, a large hydroelec- 
tric plant provides power for a 
flouiishing steel industry and irri- 
gation for extensive aieas of for- 
meily unproductive faimlands. 

The population was 6,207,967 
by the 1940 census. A 1949 esti- 
mate gives 8,240,000. About half 
the people aie puie Indians. The 
otheis are whites or mestizos, of 
mixed white and Indian blood. 

BoUvar Drives Out 
the Spanish Conquerors 
Peru contains many interesting 
remains of ancient Indian civili- 
zation (see Incas). Buildings of 
immense size, and beautiful pot- 
tery and implements testify to 
the high degree of development 
attained. From its conquest by 
Pizarro in the 16th centuiy 
(see Pizarro) until its erection 
as an independent republic m 
1821, Spain’s rule over Peru 
was most barbarous. In 1824 
a hberating army from Colombia 
under Gen. Simdn Bolfvar finally 
rid Peru of Spanish rule. Dis- 
orders followed and it was not until 1844 that a stable 
government was set up. With but two exceptions 
there was peace in Peru from that date until 1879, 
when it became involved in a war with Chile (see 
Chile). Peru was defeated and lost the province of 
Taiapaca, also Tacna and Arica for a period of ten 
years, when a popular vote was to decide which coun- 
try should have permanent control. However, for a 
number of reasons, the vote was never taken and the 
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situation became senous. 

In 1929 an agreement was 
reached. Chile kept Arica 
and the Arica-Tacna Rail- 
road. Peru received Tacna, 
vith port rights in Arica. 

According to the consti- 
tution, the president, the 
senate, and the chamber of 
deputies are all chosen by 
the vote of literate males 
over 21 years of age. Power 
is strongly centralized in 
the hands of the president. 

Cathohcism is the state re- 
ligion. Elementary and sec- 
ondary education are free, 
but about three fourths of 
the people are illiterate. 

(For Reference-Outline and 
Bibliography, see South 
America.) 

Peter, Saint. “Follow 
me, and I will make you 
fishers of men,” said Jesus 
to the two sturdj'’ fisher- 
men, Simon, called Peter, 
and Andrew his brother. 

Without hesitation the two 
men rose up, pulled their 
nets into the sWp, climbed 
over the side, and went 
away with him. 

Peter became the most 
prominent of the Twelve 
Disciples. In the meager 
accounts given in the New 
Testament of the lives of 
these men who went about 
vith Jesus preaching and 
doing good, Peter’s name is 
most often mentioned. With 
James and John, he formed 
a little intimate group 
around Jesus, and with 
them was present at some 
of the great incidents of 
Jesus’ life — ^the transfigura- 
tion on the Mount and 
the last night before his 
crucifixion. 

It was St. Peter, accord- 
ing to the Gospel of St. 

Matthew, ivho first gave voice to belief in the divin- 
ity of Jesus — “Thou art the Christ, the Son of the 
hnng God.” Peter was generous-hearted but over- 
impulsive; and he it was who, w'hen men came to 
orrest Jesus, lifted his sw'ord, although he was only one 
ngainst a crowd, and smote wdldly at the man nearest 
"m, cutting off his ear. Yet only a few hours after- 
ward, nhen Jesus had been led off to the house of 


DONATELLO SHOWS_ 



1 ^ ^ 1 . 1 .^ ■- quint Peter as leader of the Apostles. His left hand 

Gos“pVs“ wlml ms right hlnl holdfthe key. symbol of the power to bind and loose 


His left hand holds 
sin. 


the high priest, Peter denied that he ever had known 
him. Later he bitterly repented his denial, and he 
was the first of the Apostles to whom Christ ap- 
peared after his resurrection. At a later meeting 
Jesus gave him the command: “Feed my lambs.” 

Peter, thus assured the Master still trusted him, 
grew daring and courageous, and became the great 
teacher in the early days of the church, preach- 



166 


PETER 


ing throughout Palestine, performing miracles of 
healing, and enduring great hardships and persecu- 
tion. That he worked in Rome for a time is accepted 
by Catholics and many leading Protestant scholars. 
Roman Catholics count him as the first bishop of 
Rome and the first pope. His claim to the position 
of head of the church is based also on the words of 
Jesus to Peter: “Thou art Peter, and upon this rock 
[Greek “petros,” meaning either “rock” or “Peter”] 
I will build my church.” After many years, according 
to tradition, the Romans took him prisoner in the 
reign of Nero and crucified him. Peter, impetuous 
as of old, declared he was not worthy to be crucified 
as was his Master, and asked to be crucified head 
downward, a request 
which the Romans read- 
, ily granted. 

\_The First Epistle of 
Pfeter was written by 
hii^; but the evidence as 
to me Second Epistle 
is no\ so clear. It is 
believM that the Gos- 
pel of Mark is derived 
from Petfer’s accounts of 
the life of me Master. 

Peter the great 
(1672-1725). \Russia has 
two faces: ones is turned 
toward Asia; jwith the 
other it loolm out on 
Europe. Its western face 
has never mst the fea- 
tures giv^ it by the 
greatest ^ the Romanov 
family, ^eter the Great. 

In Europeanizing Rus- 
sia, -^eter owed some- 
thing to his predeces- 
sors, who had made con- 
tacts with the Western 
world and permitted 
traders and colonists to 
come into Muscovy, as 
Russia was called, and to settle in the outskirts of 
Moscow itself. It was to these colonists and to his 
French tutor that the boy Peter, neglected at court, 
turned to learn in the reigns of his older half-brother 
and sister. 

In 1689 the ruthless boy of 17, a man in energy and 
decision, shut up in a convent the half-sister who had 
been acting as regent, and disregarded the feeble- 
minded half-brother who was supposed to be joint 
ruler with him. It seemed nothing short of insanity 
for a ruler to attempt to beat down the walls of 
tradition, custom, culture, religion, and geography 
that shut Russia off from the Europe of Louis XIV’s 
day. But Peter did it almost single-handed. Brutal, 
barbaric, without scruple, without even a memory of 
kindness or conscience or morals, he whipped Russia 
into a place in the circle of European powers. 


Nothing could stop this volcano of human energy, 
and he stopped at nothing to reach his ends. He 
was as if driven by an inner fire and his activity was 
unceasing. He 'reformed the army, began the navy, 
crushed the church into subjection, introduced new 
taxes, forced European ways and dress on his reluctant 
nobles, furthered the introduction of western educa- 
tion, products, and processes, and sent abroad Rus- 
sians to learn, while he brought in western Europeans 
to teach. Drunk or sober, he spared neither himself 
nor his people. 

Peter not only drove but he led. He tried to learn 
everything himself, whether it was shipbuilding or- 
tooth-pulling. He longed especially for a direct view 

of a civilization that 
would rouse his land 
from its isolation and 
Asiatic seclusion. So in 
1697 he visited Europe, 
ostensibly as a subordi- 
nate member of a group 
of Russians who w'ere to 
learn western ways; but 
it was Peter who did the 
learning. Prussia, Han- 
over, and Holland were 
visited, and in the lat- 
ter country the czar 
himself wmrked in a 
shipyard. Three months 
were spent in England, 
and several hundred 
English engineers and 
artisans were added to 
the party. When the 
Russian party left, the 
English cleaned out the 
residences assigned them 
much as they would 
clean a pigpen. Lou'® 
XIV avoided such a vis- 
itation by insisting that, 
as Peter was travel- 
ing incognito, he could 
not give him a royal reception. Peter therefore 
traveled on to Vienna; whence he was recalled by a 
plot of the royal guard (Streltsi) aided by the Old 
Russian party. After crushing the rising, Peter 
divorced his wife, who was thought to be in the plot. 

The Founding of St. Petersburg 

In 1703 he founded a new capital at St. Petersburg 
(later Petrograd and now Leningrad), near the Baltic 
at the mouth of the Neva, which he had won from 
the Swedes (see Leningrad). On a later visit to 
Europe, in 1716-17, all the reactionary forces m 
Russia rallied behind Peter’s son, Alexis. The revolt 
was in vain, and the son died in prison from tortures. 

In his external policy Peter determined to secure 
for Russia ice-free outlets to the sea, which he called 
“windows toward Em'ope.” His first blow fell on 
Turkey in in effort to secure a foothold on the Black 
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Sea. In 1696 he captured Azov, at the mouth of the 
river Don, only to lose it 15 years later. 

In the meantime he had challenged Sweden, the 
greatest military power of the north. In that day 
Sweden controlled the eastern end of the Baltic, Rus- 
sia’s other possible outlet. From 1700 to 1721 it was 
a duel between Peter the Great and Charles XII of 
Sweden. Peter’s raw recruits were beaten at first, 
but they learned and Peter learned. Charles was even 
more rash and impetuous than Peter and would not 
leam. At the battle of Poltava (1709), in southern 
Russia, Peter won a decisive victory. The war con- 
tinued, each leader drawing to his support the other’s 
enemies. Peter triumphed in the end. The peace of 
Nystad, in 1721, made Russia a Baltic power, with a 
shore line on the south of the Gulf of Finland. A 
year later a war with Persia gave him a foothold on 
the Caspian Sea. 

In 1712 he had married his mistress. Before he died 
in 1725 he made her his successor as Catherine I. 
Probably no ruler has ever left a greater impress on 
the land over which he ruled than did this czar, half 
bmtal barbarian and half benevolent despot. 

Petrel. Mother Carey’s chickens, as the petrels 
are called by sailors, wander over all the oceans of the 
world. They live entirely on the sea, except for 
a brief nesting season on rocky coasts and islands. 
Following every ship, weathering every gale, these 
strong-winged little birds are the pets of all seamen. 

The name petrel means “little Peter.” 

It was given to the birds because their 
habit of “walking on the water” recalls 
the biblical story of the apostle Peter. 

The birds, however, always do their 
‘wave-walking” upheld on spread wings. 

The feat can scarcely be called walking, 
in the strictest sense. 

Strange stories and superstitions are 
connected with the petrel. They are sup- 
posed by many to be under the protection 
of the Virgin Mary. Others believe that 
each bird represents the soul of a sailor 
lost at sea. Seamen believe that when 
they appear, a storm will follow. Hence 
a common species is called the storm 
petrel. 

Petrels vary in size from the storm 
petrel, which is five and one-half inches 
jn length, to the fork-tailed petrel, which 
•3 nine inches long. The general color is 
brown or grayish-black; some species 
n^ve a patch of white feathers at the 
nse of the tail. Generally but one egg is 
m, m a rocky crevice or in a burrow in 
some bank. The birds feed on small water 
^Bjnials or on any refuse cast overboard from ships, 
e nestlings are apparently fed only at night. 

spocies of petrel, the cahow, is found only in 
6 Bermudas. It was believed to have been wiped out 
Ween 1609 and 1621 when famine forced the English 
so tiers to live on the birds and their eggs. Dead 


specimens picked up in 1906 and in 1935 raised the 
hope that the cahows had escaped extinction. In 1950 
a party led by Dr. Robert Cushman Murphy of the 
American Museum of Natural History found the first 
living birds to be observed in 330 years. The scientists 
examined the burrows in one of the rocky Bermuda 
islets and captured five birds. They banded the 
birds with United States Fish and Wildlife Service 
leg bands and released them. 

Petrels belong to the order of tube-nosed swimmers 
(Procellariiformes). They are grouped in two families, 
the Procellariidae, which includes the fulmars, 
shearwaters, and cahow', and the Hydrobatidae. Scien- 
tific name of storm petrel, Hydrobates pelagicus; of 
fork-tailed petrel, Oceanodroma furcata; of cahow, 
Pterodroma cahow. 

Petrified forests. Over large areas of the west- 
ern United States and elsewhere are forests that have 
been turned to stone. In some instances the growing 
trees were buried by great showers of volcanic ash. 
Water, carrying silica and other minerals, trickled 
through the overl 3 ring stratum, and the plant tissues 
were replaced by these minerals. So complete was 
this exchange that the microscopic structure of the 
trees is perfectly preserved. In time, erosion partially 
imcovered these forests. Many of the trees, stripped 
of bark and branches, are scattered over the grotmd, 
but a few petrified trunks stand where the trees once 
grew. {See Fossils; National Parks.) 


ANCIENT TREE MOLDED 
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One of the most curious of nature’s miracles is the transformation of wooden 
obiects into stony ones. In this petrified log the wood has been replaced through- 
out by mineral matter. But the stone still shows the structure of the wood, even 
■' to microscopic details in the heart. 

Petrograd, Russia. When Peter the Great 
founded his new capital in 1703, he named it St. Pe- 
tersburg. During the first World War the Russians 
disliked the German sound of that name and changed 
it to Petrograd. In 1924 they renamed it Leningrad 
in honor of Nikolai Lenin. {See Leningrad.) 



PETROLEUM 


168 


WEALTH from PETROLEUM and Its PRODUCTS 



Wherever motorists go across the nation, motoring aids. A tank truck from a central 
service stations like the one in this picture distributing point is supplying the station wim 
furnish gasoline, oil, repairs, and all sorts of thousands of gallons of petroleum products. 


•pETROLEUM. Billions of 
•^wheels in the world are I 
turning because petroleum 
fuel supplies the power. 

They turn without noise or 
wear because of petroleum 
lubricants. Automobiles 
aircraft, ships, and trains 
depend on petroleum. So 
do engines and machines 
that are used in industry 
and agriculture. Petroleum 
heats buildings and pro- 
vides ingredients for count- 
less manufactured items, 
such as synthetic rubber, 
plastics, paints, medicines, 
and insecticides. In war- 
time petroleum is even more 
vital. It provides fuel for 
military vehicles and goes 
into munitions and such ex- 
plosives as jellied gasoline. 

The petroleum industry spans the globe. Derricks 
in east Texas fields are similar to those in the oil- 
rich deseits of Saudi Arabia. Refineries in Ploesti, 
Rumania, are counterparts of gleaming structures 
in Indiana and New Jersey. Many oil companies 
are international, and a “roughneck” (a skilled oil- 
field worker) from Texas may work with a crew of 
Canadians one year and Arabs the next. 

Where Is the World’s Oil? 

Many countries in the world have some petroleum. 
Only a few have enough to fill their own needs and 
to supply others. Thus the needs of oil-poor nations 
have created a permanent problem which lies at the 
root of much international dissent. 


A nation’s underground petroleum is called its re- 
serve. Estimates of these proved (discovered) re- 
serves are based on how much of what lies beloff 
ground can actually be taken out. In various coun- 
tries, estimates of proved, producible reserves have 
grown yearly despite heavier production and use. This 
increase comes from discovery of new fields, expansion 
of partly developed fields, improved methods for 
drawing more oil from weUs, and deeper drilling. Neff 
producing fields are being discovered constantly, and 
large areas remain to be fully tested. 

Despite having consumed far more oil than any 
other country, the United States has the greatest 
proved reserves in the world. Its reserves are still 
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OIL AND NATURAL-GAS FIELDS OF THE UNITED STATES 



This map shows the distribution of the oil and natural-gas 
wealth of the United States. Where oil and natural gas are found 
together, the areas are marked in orange. Natural gas alone is 


marked in blue. The great producing regions are designated in 
large type on the map. From these areas a vast network of pipe- 
lines leads to refineries and consumers all across the nation. 


growing. The current estimate is over 30 billion bar- 
rels. However, the countries of the Middle East to- 
gether outrank the United States. Estimated reserves 
in Bahrein, Saudi Arabia, Iran, Iraq, Kuwait, Turkey, 
and Qatar are as high as 62 billion barrels. 

New discoveries in Alberta bring the Canadian esti- 
niate to if billion barrels, while Mexico has about 
I 3 billion. Venezuela has nearly 10 billion barrels. 
Its neighbor, Colombia, has about 500 million. 
Russia has perhaps 6 § billion barrels, located largely 
in its southern ai-eas. Outside of Russia, Europe is 
poor in oil. Rumania is the only nation with oil to 
spare beyond its own needs. It has about 400 million 
barrels of reserves. The richest reserves in the Far 
East are in the Republic of Indonesia, with I 5 billion. 
The rest of eastern Asia has little oil. Africa is even 
poorer. The present-day world total reserve is 
nbout 115 billion barrels. 

^creased consumption may finally reduce reserves 
sufficiently to produce a world shortage. Therefore 
le search for new sources of oil is endless. Geologists 
3re constantly finding new^ reserves underground and 
localities once thought unworkable. Tidelands 
the Gulf of Mexico and California coasts are 
Jrelding rich stores of oil. Oil-bearing shale in the 
olorado, Utah, and Wyoming mountains offers an 
^ uitional supply. Conservation methods and laws 
increasing. Moreover, if the supply should fail, 
o iermsts are ahead}’’ producing practical quantities of 
° rom coal with hydrogenation processes. 


How Petroleum 
Was Formed 


Petrolbtjji began to form millions 
of years ago. During the long ages 
of earth history before the coming 
of man, the oceans washed over parts of the conti- 
nents many times and formed shallow inland seas. 
Geologists say that 15 times in the past 500 million 
years North America had great stretches of land 


area covered by oceans. 

Tiny creatures lived in the water, and a tangle of 
strange-looking plants grew from the rich soil of the 
ocean floor. VTien the sea animals and plants died, 
they sank to the bottom and were slowly covered by 
silt. New generations took tbeir place. Periodically 
the sea waters receded. Wind and rain kid down lay- 
ers of sediment and sand over the plant and animal 
matter. Through the ages the sediment hardened 
into rock, called sedimentary rock. Beneath it the 
decaying matter was changed by pressure from 
above and by earth heat from below. Scientists 
believe that bacteria may have aided the change. 

Slowly the matter changed to a thick, waxy 
substance. Finally it became an oily liquid that lies 
embedded in porous sand or shale. The ancients 
found this oil seeping up through cracks in the earth, 
usually from beneath a broken layer of rock. So the 
Romans named it petroleum, from the Latin words 
peira meaning “rock,” and oleum, meaning “oil.” 

Where Oil Hides Beneath the Earth 

Oil may move from one place to another in the lay- 
ers of sedimentary rock which lie beneath shale or 
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TRAPPED UNDERGROUND 



Oil hides in these rock formations. The anticline (left) is caused by an 
upfolding of rock strata. The salt dome (right) is a giant plug of rock 
salt that forms a trap between itself and surrounding rock. 



SOUNDING FOR OIL 


A fault, or slip (left), occurs when a stratum of porous rock moves against 
a layer of impervious rock. This creates a pocket for oil to collect in. At 
right is a stratigraphic trap. No change of rock formation occurs here. 

Rather, a ring of sand or porous rock hardens to hold the oil. 

other impervious rock. This hard, nonporous rock 
forms a barrier which retains the oil in the sedi- 
mentary formation. Such barriers are called oil 
traps. They act as dams that collect “pools” of 
oil, salt water, and natural 
gas. To get a supply of petrol- 
eum it is necessary to find an 
underground pool caught by a 
rocky trap. 

Some oil traps are shown in the 
pictures on this page. The anti- 
cline, or dome, is one of the com- 
monest. It is formed by a sudden 
upfold in the rock layer. Oil is 
trapped beneath the anticline by 
its walls of nonporous rock slant- 
ing down on either side of the 
oil-bearing sand or rock. 

Salt plugs also form oil traps. 

In such regions as the Gulf Coast, 
giant plugs of rock salt have 
heaved up toward the surface, 
pushing oil-bearing sands ahead 
and arching up the overljdng rock. 

The rock above and around the 

plug forms an oil barrier. Salt This seismograph seeks oil traps. A blast 

plug formations are often found sends waves below ground. When they hit a 

in imderwater tidelanrl rpo-lnna ‘l»ey reflect strongly. Re- 

luiucrnnier iiaeiana regions. flections are recorded at the truck. 



A fault, or slip, results from a break mthe 
earth’s rock crust. When the fault throws a 
porous layer of rock against a solid mass, a 
natural oil trap is formed. A stratigraphic trap 
is formed when for some reason, part of the 
oil-bearing rock becomes nonporous and pre- 
vents the oil from oozing away. No pro- 
nounced rock folding is present. These un- 
derground oil traps range in area from a few 
hundred feet to many miles across. In near- 
ly all of them, natural gas and salt water are 
also held. The gas and water provide the 
pressure that shoots the oil to the surface 
when the well is drilled. 

Searching for Oil 

It is impossible to tell from the earth’s sur- 
face just where oil may lie below. Oil geol- 
ogists can find rock formations w'hich may 
be oil traps by a delicate and specialized kind 
of detective work. The aerial camera is one of 
the tools used for exploring a prospective oil 
field. From aerial photographs the geologist 
knows where the land rises and falls. He then 
has surveyors make accurate measurements 
to develop a surface map of the field. 

He must also draw a subsurface map of the 
field. To do this he must know how underly- 
ing rock layers rise and fall. His most accurate 
device is the reflection seismograph, shorn hr 
a picture on this page. This is a miniature 
of the seismographs used for detecting earth- 
quakes. It works on the principle that 
harder rock layers will reflect sound waves 
more strongly than softer strata. The varying 
strength of the recorded reflection indicates the nature 
of the rock. Another device is the gravitometer. 
This “weighs” the rock below it. Where the puU 
of gravity is greatest, under- 
ground rocks are arching upward. 
I^^lere the pull lessens, there is 
a dechne in the structure. The 
magnetometer works something 
like the gravitometer. It records 
the varying magnetic pull of ris- 
ing and falling subsurface struc- 
tures. Chemical tests of the soil 
above may give additional clues. 


Drilling 
for Oil 


The test of the ge- 
ologist’s work lies in 
diilling a ivell. A teste 
ing, or discovery, well in unprove 
territory is called a wildcat we 
It is one of the most expensive 
gambles in the world. The cos 
of drilling a deep well may run 
as high as $500,000. If the well 
is a dry hole the money is com- 
pletely lost. If the well prn 
duces, the wildcatter stands o 
make a fortune. 
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DRILLING WITH 


Safety Platform 


Safety Platform 


The driller has a choice between two kinds of drill- 
ing equipment. The older cable tool drill is made up 
mamly of a string of tool pipes, a bit, and a walk- 
ing beam. The beam raises and lowers the bit at the 
end of the string of pipes, and the well is drilled by 
a kind of hammering action. The cable tool driU 
works best for drilling wells in hard rocky forma- 
tions, where the oil lies at shallow depths. Cable tool 
drills w'ere first used for digging brine w'ells. 

The rotary drill, shown 
in the picture, is more 
commonly used. It bores 
into the rock like a huge 
carpenter’s brace and 
bit. The drilling bit 
is attached to the end 
of a piece of steel dnll- 
ing pipe. Lengths of 
pipe are added as the 
hole grows progressively 
deeper. The pipe and 
bit are turned by a pow- 
ered rotary table on the 
floor of the derrick. The 
top of the pipe fits into 
the Mly, a heavy forg- 
ing with square outside 
^alls The kelly is held 
in the table by bushings 
that allow it to move up 
and do^vn as necessary. 

Power from the engine, 
transmitted through a 
draw works, rotates the 
table and the kelly, 
nhich rotates the pipe 
and bit. 

Aiding Drilling with 
Mud and Casing 

As the bit drives into 
the hole, mud under tre- 
niendous pressure is 
pumped through the hol- 
low kelly and drill pipes, 
tt comes out through 
holes in the bit and is 
•weed back to the sur- 
face. The mud carries 
wth it the cuttings made 
It also cools 
the bit and hnes the drill 
ole with a mud cake, 
tmahy the weight of 
he circulating mud 
eurbs the tremendous 
ps pressures encoun- 
tered in the hole. If un- 


Crown Block 



they contain much water. To prevent the hole from 
caving in, oilmen line, or “case,” it wnth steel pipe. 
The casing is lowered into the w^ell around the drill- 
ing pipe. Then liquid cement is poured around the 
outside of the casing. This fastens the casing firmly. 

Problems in Drilling 

Drillers face many problems in keeping a well going 
straight down to the oil-bearing sands. Even in nor- 
mal drilhng, the clockwise rotation of the bit tends 

to change the direction 
of the hole. The various 
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strata encountered wall 
also cause deviation. 
Sometimes drillers in- 
tentionally turn the hole. 
The}'^ may wmnt to by- 
pass a difficult stratum 
or to get to a subsurface 
area under a road or 
even a city. 

For whatever reason, 
the drillers must know 
what direction and angle 
the hole is taking. An 
older means for deter- 
mining this was the acid 
bottle method. A bottle 
partly filled with acid 
was lowered to the turn. 
Here the bottle stayed 
until the tilted liquid 
etched a ring on the 
side, showing the angle 
of the turn. 

A modem method uses 
a camera and a compass. 
A watertight container, 
holding batteries, a 
compass, a plumb bob, 
and a small camera, is 
lowered into the hole. 
The batteries provide 
power and light for pho- 
tographing the face of 
the compass and the 
angle of the well wall at 
regular intervals. 

If the survey shows a 
bad crook (dogleg) in 
the hole, the driller pulls 
out all the pipe and fills 
the hole with cement to 
a point above the dog- 
leg. Then he resumes 
drilling through the ce- 
ment. If the hole is only 
slightly crooked, the 
driller can use a whip- 
stock to straighten it. 
This tool looks like a 
tapered chisel with a 
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rock formations. Long electrodes run into the 
hole reveal the nature of the formations by 
registering varying resistance to the passage 
of electric current. Gamma ray logging ana- 
lyzes formations by measuring their radioac- 
tivity. Each kind of rock has a different 
degree of radioactivity. The measuring instru- 
ment is a Geiger-Muller counter lowered into 
the hole (see Radioactivity). 

It’s Oil! 

Finally the driller decides he has reached 
the oil formation. With the casing set, he 
drills through the hardened cement at the bot- 
tom of the hole. The drilling stops and the 
driller runs in the tubing, a pipe about two 
and one half inches in diameter. It extends 
from the top to the bottom of the well The 
mud is then cleaned from the hole and the 
well permitted to start producing. 

In the early days, many wells came in as 
gushers. They were permitted to flow over the 
top of the derrick until the well was thor- 
oughly cleaned of mud. Today this terrible 
waste is prevented by an intricate system of 
valves and pipes fastened to the top of the 
casing at the ground surface. These valves 
and pipes, called a Christmas tree, control 
the flow of oil and natural gas. They can 
withstand thousands of pounds of pressure. 
Gas energy creates the pressure w’hich moves 
collar at one end. The collar guides the whipstock oil through the subsurface formation to the wellbore 

down the drill pipe until the whipstock blade slips and up the hole. Today the amount of gas produced per 

past the bit. There the blade deflects the bit toward barrel of oil is kept to a minimum to increase the 

the desired direction of 
drilling. 

Logging the Well 
The duller must record 
everything that happens 
during operations This 
record is the well’s log. 

In the log, he notes es- 
pecially the difficulties 
encountered and the var- 
ious rock formations met. 

To learn the kinds of rock, 
he takes core samples. He 
drops a long slender core 
barrel inside the drill pipe. 

The core barrel has a 
sharp bit that locks in- 
side the larger drill bit. 

As the bits rotate, a core 
of rock and soil forces 
its way into the barrel. 

The driller draws the 
barrel to the surface, emp- 
ties it into a core tray, 
and sends it to a geology 
laboratory for analysis. 

Electrical logging also 
tells the driller about 


CORE SAMPLES INDICATE OIL’S PRESENCE 



hv ® fonnations reached into the drilling pipe. At the right, the samp 

r for labo- U being emptied mto a tray. Tests show if the^ 

ratory tests. At the left, they insert a core barrel is oil at the level where the sample was taae 


adding more pipe to the string 



As drilling goes deeper, more lengths of pipe must be added to the string, 
as shown here. The large ring is the rotary table. The kelly is in the center. 
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The rock bit (top) crunches and grinds through hard-rock strata 
as it rotates downward The bit must be replaced periodically 
because the teeth wear down. At the right is a Christmas tree. 

It controls the flow pressure of oil and gas from the well. 

recovery of oil. In contrast to earlier practices of 
allowing wells to flow “wide open,” the amount of oil 
a well produces is now held to an efficient rate. In 
many states this rate is determined by state agencies. 

Sometimes nitroglycerin is exploded at the bottom 
of the hole to crack or break the producing formation 
and allow additional gas and oil to enter the hole. 
Another method is to use acid to “eat” drainage 
channels into the producing formation. A newer 
technique applies chemicals under high pressure to 
crack the formation. 

Oil engineers have learned how to repressure de- 
pleted sands with gas and how to inject water into 
the producing formation to force more oil into the 
hole. I\Tien gas energy declines to the point where it 


PUMPING OIL FROM THE WELL 



fh. nave enougn naturai-gas presbiuc lu u** 

® ou to the surface, a pump like one does the work. 





no longer pushes the oil to the surface, the wells are 
pumped. A wmlking beam moves a string of rods up 
and down in the hole to activate a pump submerged in 
the oil. All these methods help produce a maximum 
percentage of the oil held in the underground reservoir. 

During each of two typical years in the 1950’s, 
nearly 46,000 wells were drilled in the United States. 
These wells represented the drilling of more than 186 
million feet of hole. About one third of the wells 
drilled were dry. Of the vdldcat wells (those drilled 
in unproved territories) eight out of nine were dry. 
Modem drilling methods permit going down 15,000 
feet in search of oil. One well, in Wyoming, is 20,520 
feet deep. 

Separating Crude Oil from Natural Gas 

Crude oil goes directly from the well to an oil and 
gas separator. The gases and the water are removed, 
and the cmde oil is stored in tanks. Here it awaits 
shipment to refineries by pipelines. 

The gas removed from the crude oil is called wet gas. 
This substance yields several products. One is natural 
gasoline, which needs relatively little treatment before 
it is ready for final use. Another is liquefied petroleum 
gas, called LPG in the industry. Other industrial 
names for this product are either butane or propane, 
from the principal hydrocarbons present. At normal 
temperatures and atmospheric pressures, LPG exists 
as a gas. Under slight pressure it becomes a liquid 
and can be stored and shipped in metal “bottles.” 
It is used in homes and as a motor fuel. Natural gas 
IS another product of wet gas (see Gas, Natural). 
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Here at Whiting, Ind., the ground is dotted with hundreds of 
storage tanks. They contain many different petroleum products. 
An intricate system of pipelines connects the various stills and 


tanks. This air view indicates the enormous amount of equip- 
ment that is necessary to supply automobiles, homes, and in- 
dustries with fuel, lubricants and other petroleum products. 


Refining Petroleum 
into Its Products 


The usual color of crude oil 
is black with a slight greenish 
cast. It has about the same 
consistency as table syrup. However, no matter 
what its color or consistency, petroleum consists 
mainly of complex molecules of two chemicals, hydro- 
gen and caibon. Small amounts of other elements 
may be present as impurities. 

The hydrogen-carbon molecules are called hydrocar- 
bons. The number and arrangement of atoms in the 
molecules make up the different compounds, or frac- 
tions, of petroleum. Fractions 
in crude oil (or “crude”) may 
be divided into paraffin-base, 
asphalt-base, and mixed-base 
crudes. These names come 
from the types of hydrocarbons 
present {see Hydrocarbons). 

Each fraction has a different 
boiling point. This property 
makes it possible to separate 
the fractions by distillation. 

Further treatment yields the 
scores of products shown in the 
chart on the opposite page. 

First the crude oil goes to a 
pipe still. There it is pre- 
heated to about 400° F. Then 
it passes to the fractionating, 
or “bubble,” tower for the 
first major treatment, at tem- 
peratures as high as 750° F. 

The Fractionating Tower 

The tower is a tall cylin- 
drical structure, varying in 
size according to the daily out- 
put of the whole refinery. 

A typical bubble tower is 
about 125 feet high and per- 


haps 25 feet in diameter. Inside the tower are hori- 
zontal trays spaced from bottom to top. 

The crude oil from the pipe still is already partly 
vaporized. Huge furnaces at the base of the frac- 
tionating tower continue the vaporization. The va- 
pors enter the tower and rise. The compounds with 
the highest boiling points condense first on the 
lowest trays. The vapors with lower boiling points 
rise until they lose enough heat to liquefy and col- 
lect on trays at higher levels. Some of them nse 
all the way to the top as gases. 

MAKE gasoline 



of towers, ta^s, and pipes is a fractionating unit at a Texas oil 
it takes the light or light petroleum fractions, from the bubble tower and tran 

lorms them mto mixin g stock for automobile or aviation gasoline. 




PETROLEUM’S GREAT STORE OF USEFUL PRODUCTS 


GASES 

izuz: 


Hydrogen 



1 ^ — 

rr 

— Metal Cutting, Glass Manufacturing Fuel, and Carbon Black 
^ Cooking-Illuminating Gas 
‘ Synthetic Rubbers 
' Lube-Oil Additives 

Aviation Gasoline Blending Agents 
■1— : Antifreeze, Fat, Lacquer, and Drug Solvents 

! I Inks, Paints 

I 

1^^ 



Gos-Machine Gasoline 
Airplane Fuels 
Automobile Fuels 

Rubber and Fatty Oil Solvent, Lacquer Diluent 
Explosives 

Naphtha for Use by Varnish Makers, Painters, Dyers and Cleaners 
Naphthas and Turpentine Substitutes 

Stove, Lamp, and Tractor Fueis, Railroad Signals, Lighthouse Oil, 
Ship illuminants. Gas Absorption Oils 


MEDIUM 

OIL 

t — 


Gas Oil 




r 


Absorber Oil 


Lubricating Oils 


HEAVY 

OIL 

m- — 




Lubricating Oil 
Residuum 


1 


T X. 

L 

r-- 

II 


r” 

I 

I 


Lube-Oil Additives, Paint Driers, Fungicides 
Wafer Gas Carburelion Oils, Metallurgical Fuels, 
Heating Fuels, Diesel Fuels 

Gasoline Recovery Oils, Benzol Recovery Oils 


Insecticide Sprays, Tree Sprays, Bakers, Fruit Packers, Candymakers, 

Egg Packers, and Slob Oils, Recoil Oils, Hydraulic Oils 
Internal Lubricants, Salves, Creams, and Ointments 

Wool, Leather and Twine Oils, Coal Spray Oils, Dust-Laying Oils, Cutting, 
Textile, Paper, and Leather Oils, Metal Recovery Oils, Quenching Oils 
Candymakers, Chewing Gum, Candle, Laundry, Sealing, Etchers, Saturating, 
Insulating, Match Cardboard, Paper, Medical and Canning Waxes 
Lube-Oil Pour Depressant 
Grease and Soap Lubricant 

Rubber Compounding, Detergents, and Welting Agents 

Turbine, Light Spindle, Tronsformer, Household Lubricating, Compressor, 

Ice Machine, Meter, Dust and Tempering Oils 
Journal, Motor, Diesel, Engine, Aircraft, and Railroad Oils 
Steam Cylinder, Valve, Transmission, Printing, Black Oils and 
Lubricating Greases, Tempering Oils 

Salves, Creams, Ointments, and Petroleum Jelly 

Rust-Preventing Compounds, Rubber Softeners, Lubricants, and Cable- 
Coaling Compounds 


Residual Fuel Oils 



^ ^ — 

— 1 


j Asphalts 

i i 

^S1DUES_ 

i i 

1 

I ! 

i ! Coke 1 


Wood Preservative, Boiler Fuel, Gas-Manufacture 
Oils and Metallurgical Oils 

Roofing and Shoe Material, Shingle Safuranis, Roofing Saturanis, Road 
Oils, and Emulsion Boses 

Briquetting and Paving Asphalts, Paint Bases, Flooring Saturanis 
Roof Coalings, Waterproofing, Robber Substitutes, 
and Insulating Asphalts 



Carbon Electrodes, Carbon Brush, Fuel Coke, Metallurgical Coke 
Fuel 

Saponification Agents, Fot-Spliltirtg Agents, Special Oils, 
Demulsifying Agents, Emulsifiers 
Refinery Fuel 


suggests the wealth of products derived from petroleum. The left-hand column shows fracbons of crude petro- 
taal ** the intermediate stages in treatment. The “hydrogen" at the top indicates the addibon of this element 
® other gases. The most important final products are shown in the blue panels. But no table could show them all. 
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HOW CRUDE OIL IS CHANGED INTO 
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The flow lines (mows) indicate the steps in transforming crude ment processes. Natural eas oasses off from the well and ftoin 
‘V''® products, shown the fifst sepwating step at thf top? SomS of the importaf 

m blue panels. Blue flow Imes show petroleum which has had fractions are passing from the fractionating (bubble) •p'^' 

httle or no treatment; orange Imes indicate flow through treat- Other fractions. such\s hydrogen S “<>‘ 


The trays fill until they overflow, and the liquid 
passes through a downpipe to the tray below. There 
it is reheated by rising vapors, and more volatile 
portions are revaporized and rise again. The process 
of condensation and vaporization takes place over 
and over again. With each repetition the fraction 
on the tray becomes more pure. 

At certain trays the condensed fractions are drawn 
out of the tower through pipes, called side-draws. 
The products are sometimes called cuts. The chart 


above shows some of the different cuts that are being 
drawn off from the bubble tower. The cuts go 
condensing units where they are cooled and ma e 
ready for further treatment. 

' Cracking Petroleum Cuts into Gasoline ^ 

Of all the products of petroleum, gasoline is t 6 
best known and the most in demand (see Gasobne;. 
Separation of raw, or straight-run, gasoline in 
the bubble tower does not yield nearly enough o 
satisfy the rising demand. As early as 1910 chenns 
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VALUABLE PETROLEUM PRODUCTS 



^e diagram shows the second fraction of gas oil passing to the obtained from the heavier elements of petroleum. The day 

CTac^g unit, but almost any fraction may be cracked. The percolator at the end of the lubncatmg oil flow dewaxes the oil. 

crackmg unit may be of the tLrmal or the catalytic type. The This diagram shows on y the mam steps _m treatment. _ Actual 

panels at the lower right indicate some of the important products processmg is too complex to be shown m a simple diagram. 


I' ere working on a method of breaking up, or cracking, 
the large molecules of gas oil to form the lighter 
smaller molecules of gasoline. In 1913 the first 
commercially successful cracking process was intro- 
by Dr. W. M. Burton and his associates. 

The chemists found that if they applied tempera- 
ures from 800° F. to 1,200° F. and pressures of 350 
1,000 pounds to the square inch, the larger mole- 
cules would break down. The method was named 
>crmal cracking. Improvements in thermal cracking 


nearly tripled the yield of gasoline from various frac- 
tions, permitting the extraction of nearly 50 per 
cent gasoline from a barrel of crude oil. Controlled 
thermal cracking can also produce many final petro- 
leum products. 

The high pressures and temperatures of thermal 
cracking are somew'hat injurious to the delicate hy- 
drocarbons of gasoline. Today thermal cracking is 
largely replaced with catalytic cracking (sometimes 
shortened to “cat” cracking). In chemistry a catalyst 
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is a substance which helps a chemical reaction take 
place while remaining unchanged itself. The catalyst 
used in the process is either an aluminum or silica clay, 
a synthetic claylike material, or platinum. 

Credit for developing the original catalytic crack- 
ing process belongs largely to Eugene Houdry, a 
French engineer. He began experiments in about 
1922, and by 1936 his process was producing gasoline 
on a commercial scale. The Houdry catalytic crack- 
ing process begins with drawing off gas oil from the 
bubble tower. It passes to a reaction chamber where 
it meets the catalyst. I^Tien the catalyst becomes 
covered with carbon, the flow of gas oil is switched 
to another chamber while the carbon is burned off. 
This is sometimes called a fixed-bed process, because 
the catalyst is held in stationary trays. 

To keep reaction chambers in constant use, scien- 
tists have devised moving-bed processes. In the 
thermofor method, the catalyst is in the form of small 
pellets or beads. Oil vapor rises against a moving 
stream of pellets. At the bottom of the chamber, 
the catalyst is removed and cleaned. 

The fiuid method, introduced in 1942, uses a pow- 
dered catalyst, shghtly coarser than talcum powder. 
It is blown into the vaporized gas oil and comes in 
contact with nearly every particle of the stream. 
The catalyst is removed from the treated vapor in 
a separator and is cleaned for further use. The flow 
of catalyst through the vapor and cleaner, aided by 
blowers, is continuous. 

Special Refinery Processes 

Some of the hydrocarbons of crude oil cannot be 
converted to gasoline because they do not have hydro- 
gen enough in proportion to their carbon content. 
Refineries now reclaim various hydrocarbon oils by 
adding extra hydrogen under high pressures and tem- 
peratures, with a catalyst present. This process is 
called hydrogenation. 

At one time, some very light hydrocarbon mole- 
cules were lost in the refining process because they 
escaped as gas. A process, called polymerization, con- 
verts these fighter molecules to heavy ones, suitable 
for blending into gasoline. The process may use 
either thermal or catalytic methods. Another process 
of combining hydrocarbons is called alkylation. It 
combines fighter molecules into heavier ones, using 
sulfuric or hydrofluoric acid as a catalyst. Isomeriza- 
tion rearranges the carbon and hydrogen atoms into 
molecules more suited for use in making gasoline. 

Transportation in the Oil Industry 

Many oil-producing regions are remote from centers 
of population. One of the best ways of transporting 
the oil to refineries is through pipelines. Some of these 
are very long. The pipeline from Kirkuk in Iraq 
carries oil 1,165 miles across burning deserts to ter- 
minals on the Mediterranean Sea. In Russia, pipe- 
line sj'stems of comparable length carry oil from the 
shores of the Caspian Sea to industrial centers to the 
west and north. 

The United States has a network of some 150,000 
miles of crude oil and product pipelines. Among them 


are individual fines from 1,000 to about 2,000 miles 
long. These pipelines fink the important producing 
regions of the South and West with the refineries of 
the Middle West and the East. The original Standard 
Oil Company owed its power largely to control of 
pipelines, but these are now common carriers, avail- 
able to any producer. From the refineries a sj'stem 
of pipelines built on a much smaller scale carries 
gasoline and other products to important distributing 
and consuming centers. 

Pipelines usually are made of steel, and they range 
from 4 to 30 inches in diameter. Pumps at intervals 
of 40 to 200 miles force oil through them. Reserve 
supplies are held on tank farms until needed. Differ- 
ent batches of oil or gasoline can be sent through the 
fines one behind the other vdthout mixing with each 
other. To keep the fines from clogging, they are 
regularly bored out with a rotating circular scraper 
called a go-devil. It is forced through the pipe by the 
flow of the oil. 

Other carriers are railway tank cars and motor tank 
trucks. The tank cars carry some of the crude oil 
to refineries. The tank trucks usually carry gasoline 
and other products from the refineries and bulk sta- 
tions to service stations, garages, and other retail 
outlets. They also carry fuel oil to homes. Oil is 
carried across the seas in large ships called tankers. 
A huge fleet is employed both in world trade and to 
carry oil from California, Texas, and Louisiana to 
refineries on the Atlantic coast. 


The petroletoi industry in 
the United States leads all 
other mineral industries in the 
value of its products. In wealth of assets, it is the 
second richest of all industries in the nation. The capi- 
tal worth of the industry has been estimated at about 
30 billion dollars. It produces and refines about 25 
billion barrels of petroleum products yearly. The 
av^erage cost of crude oil is about 82.50 a barrel, bu 
this figure often fluctuates. (Production of crude oil 
in such leading petroleum states as Texas, California, 
Oklahoma, and Louisiana are given in the minerals 
tables in the Fact Summaries for those states.) 

This vast industry was built in modern times. The 
groundwork was laid in the 1850’s by the demand for 
kerosene as a fighting fuel to replace whale oil an 
coal oil. Swift growth came in the 20th century 
serve automobiles, airplanes, locomotives, oil burners 
for heating and to supply lubricants and various 
products developed by petroleum chemistry. 


Petroleum— a Giant 
among Industries 


Beginnings of the Industry 
Even before the days of the Romans, men knew 
about petroleum. The Eg3q)tians used heavy ™ 
asphalt for embalming and papermaking. In ^ 

of Baku on the Caspian Sea, the natives feared ® 
“everlasting fire set by angry gods.” These were 01 
and gas seeps, probably ignited by lightning. , 

When the first settlers came to America they 
the Indians using petroleum as a medicine. Soon 
colonists too were skimming the oil film from sprmg 





; • 24-mch pipeline is shown during construction. Today it seas shipments, petroleum is earned in huge tankers. At Seattle, 
}! “ serace between Longview, Tex., and Norris City, 111., a dis- this cargo ship is taking on fuel oil from pipes along the dock. 

Of S31 miles. The pipeline carries either crude or heating 4. Distnbution centers like this one supply petroleum products 

cars are standmg in front of a Texas refinery, to tank trucks. The trucks c^ them to homes, service sta- 

waiting to be filled with various refinery products. 3. For over- tions, and mdustnal users. Other trucks carry LPG bottles. 


creeks. They boiled the oil to purify it and 
used it as a cure-all under the name of Seneca Oil. 

the early 19th century whale oil was still the 
^in oil for illumination. Petroleum was only a nui- 
®3hce that spoiled salt wells. It was sold in small 
quantities as a patent medicine. As a fuel for lamps, 
^ ®uioked and had a bad odor. Experiments in distill- 
^ urude oil gradually resulted in kerosene. Some 
° nese experiments were conducted by Samuel Kier, 
^*'^®burgh druggist, in the 1840’s. Others were 
, Young, of Glasgow, Scotland, who dis- 

? both lubricating and illuminating oils in 1847. 
firef lawj^er, George H. Bissell, formed the 

oil company in the United States in 1854. This 


was the Pennsylvania Rock Oil Company. But the 
company was dissolved before any wells were drilled. 
Bissell and his associates then organized the Seneca 
Oil Company. They leased land along Oil Creek, near 
Titusville, Pa. To supervise drilling they engaged 
Edivun L. Drake, a former railroad conductor. Drake 
hired “Uncle Billy” Smith and his two sons to do the 
work. These men were experienced brine-well drillers. 

The usual method was to dig a pit dovm to the rock 
bed, then pierce the rock with drilling tools pumped 
up and down by a spring pole. However, in drilling for 
oil, all of Smith’s pits caved in. Drake solved the 
difficulty by driving a large pipe through the earth 
to line the pit. A steam engine pushed the pipe into 
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the giound. On Aug. 28, 

1859, they struck oil at 
a depth of 69? feet. A 
great industry was start- 
ed, and it owed much to 
Drake. He not only drilled 
the first well, he also in- 
troduced mechanical 
methods and the use of 
pipe to prevent cave-ins. 

Boom Towns and 
Sudden Wealth ^ 

When Drake drilled his _ 
discovery^ well, Oil 

into the town. They lived 
in shanties, tents, and 
even wagons. In two years 
the town had 50,000 in- 
habitants. Ten years later, 
when the oil was gone, 
the town was desolated, 

World War “boom” towns 

mushroomed over oil-pro- Here was the first oU weU in t 
ducing areas in California, »« 1859. The chief 

Illinois, Indiana, Ken- The dnector of the cc 

tucky, Kansas, Texas, and Oklahoma. Farmers and 
ranchers, scraping a meager living from poor lands, 
leased their holdings to promoters for a percentage. 
If oil was found, they became wealthy almost over- 
night. Typical of the era was the discovery of the 
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Here was the first oU well in the United States, dug near Titus- 
ville, Pa., in 1859. The chief driller was ‘‘Uncle Billy” Smith 
(left). The director of the company was E. L. Drake (right). 


PIONEER OIL WELL ^ fabulous Lucas gusher at 

Spindletop Knoll, near 
Beaumont, Tex. Drillers 
struck oil in a salt dome 
trap in 1901, and for nine 

An estimated million bar- 
rels of oil came up in that 
time. Soon more than 600 
drilled in the 
i surrounding area. Three 

nation’s largest oil 

Mm years, rich producing fields 

were found over the South- 

‘ gaudy, re^ 

axciting part of 

:• « fields in the United States 

^ was ushered in quietly m 

1930. After three yew 

United States, dug near Titus- gore, Tex., C. M. Joiner 
filer was ‘‘Uncle Billy” Smith struck oil. His discovery 
.any was E. L. Drake (right), comparatively 

small. But those that followed came in at about 
15,000 barrels a day with starthng regularity. Today 
this great eastern Texas field averages 150 million 
barrels yearly and helps Texas maintain its rank as 
leader of the oil-producing states. 
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In the early 1950’s a new boom took place in the 
hugeWilliston basin that sprawls across North Dakota 
and extends into South Dakota, Montana, Saskatche- 
wan, and Manitoba. Enough oil was found to indi- 
cate that this region would be tremendously produc- 
tive for years to come (see North Dakota). 

Oil from the Mountains and under the Sea 

A vast untapped supply of petroleum lies in the 
shale and marl mountains of Colorado, Utah, Wyo- 
ming, and nearby states. A solid substance called 
kerogen wms formed ages ago in these sedimentary 
rocks. Wlren shale or marl “ore” is heated in a 
retort, the kerogen gives up a liquid hydrocarbon 
resembling crude oil. When refined it 3 delds several 
valuable petroleum products. A ton of shale or 
marl contains enough kerogen for five to eighty gal- 
lons of refined products. 

Both the mining and the treatment of shale and 
marl require processes different from those used in 
handUng petroleum from underground sources. In 
1944 Congress passed the Synthetic Liquid Fuels Act 
to provide funds for research and pilot plants. Under 
this act private oil companies co-operate with the 
Bureau of Mines. Despite many unsolved problems 
the United States looks to its shale and marl moun- 
tains to supplement its petroleum supply. 

The land masses of the continents actually extend 
miles beyond their shore lines, forming an underwater 
continental shelf (see Earth). These areas are popu- 


larly called tidelands, although the term correctly 
used means only land covered by flood tide and ex- 
posed by low tide. Another term is the offshore area. 

Off California and the Gulf coast states, the conti- 
nental shelf is rich in petroleum. Little is knowm of 
its geographical formation and extent, and accurate 
estimates of reserves caimot be made. However, oil 
men are confident that the continental shelf off these 
states will sustain petroleum production for years 
after other sources are exhausted. 

Development of the shelf has been hampered by the 
enormous cost of exploratory drilling. Disputes be- 
tween the states and the federal government over the 
inner portion of the shelf have also slowed develop- 
ment. In these disputes, California claimed that its 
historical boundary extended 3 miles into the Pacific 
Ocean. Texas and Florida claimed their boundaries 
have always been IO 5 miles into the Gulf of Mexico. 
Louisiana asserted its boundary to be 3 miles into 
the Gulf. The states therefore claimed control of 
oil found within these boundaries. 

Congressional bills to establish state control of these 
areas were vetoed by President Harry S. Truman in 
1946 and 1952. In 1947 and 1950 the United States 
Supreme Court affirmed the federal government's 
“paramount rights” to the submerged lands. How- 
ever, in 1953 Congress passed a bill that gave the 
sought-after titles to the states involved. The same 
bill retained federal ownership of lands beyond the 
historical state boundaries. 
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PETS — 

And How to 
Care for Them 



TWO TRUSTING FRIENDS 

Kitty’s ears prick up as it listens closely to its young master’s 
whisper. Many cats become loving family pets. 



DUCKLINGS ARE POPULAR PETS 

This proud young man is holding his baby duck correctly, cupped 
rn his hands. He holds it firmly but does not squeeze it. 


PETS. You like pets, don’t you? So do we. Every- 
one likes some animal, from dogs and cats to para- 
keets and woodchucks. Treat them well and they 
will think you a wise, kind master and friend. You 
w'ill learn a great deal from them too. 

When we were growing up we had pets all around 
us. They lived in our house, in our yard, the sandbo'^ 
and the pigeon roost. We seemed to get a new kind 
of pet every year. That meant learning how to care 
for another young animal. The only people who de- 
serve pets are those who take good care of them. 

A pet is not just a plaything you can neglect when 
you are tired or when you go on vacation. Like you, 
a pet has to have food, water, shelter, kindness, and 
fun — and your pet depends on you for all that. Be- 
fore you buy or accept any pet, young or old, be sure 
you can take good care of it. That is only fair. 

What You Should Know about Any Pet 

Here are the chief rules to follow in caring for any 
pet: (1) know what to feed it and when to feed it, 
and feed it regularly; (2) be sure that fresh water is 
always within its reach; (3) keep its living quarters 
clean. Chill, dampness, overfeeding, and uncleanness 
are common causes of pet sickness. No animal, no 
even a pig, likes to be dirty. If your pet gets sick, 
you will be wise to take it to a doctor. Anima 
doctors are called veterinarians. 

Even little children must learn to treat pets gen 
tly. They are easily frightened. Jerky movemen 
or a sudden shout may startle them. Even t e 
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PUPPIES AND RABBITS ARE FAVORITES WITH CHILDREN 

She has chosen a puppy at an Anti-Cruelty Society shelter. See Raw carrots help a rabbit’s teeth. The bunny’s size shows the 
how she holds it, one hand supporting its little haunches. care its young owner gave it as a baby rabbit. 


tamest may nip or scratch in frightened self-defense. 

IMien you first bring your pet home put it in the 
shelter you have provided for it and give it fresh 
water. Talk gently to it for a few minutes, without 
touching it, then let it alone for a while to get used to 
its surroundings. If it is a dog or cat or other mam- 
mal, you can probably get acquainted with it as soon 
as it has rested and feels safe in its new home. Talk- 
ing easily, slowly lower your hand and let it sniff 
your fingers to get used to your human smell. 

You can then probably stroke it to give it confi- 
dence in you and let it know that you like it. With 
the exception of dogs and cats, pets should be han- 
dled only when necessary or when they invite petting. 

Familiar Friends — Dogs, Cats, Rabbits, Ducks 

Even in prehistoric days people had pets. The 
first was the dog, which man started to tame in the 
Stone Age. The cat has been a pet since the days of 
ancient Egypt. Today, in both the city and on the 
farm, dogs and cats are stiU the most popular pets. 

In the article on Dogs you will see natural-color 
photographs of various breeds of dogs and a table of 
Arnencan Kennel Club Breeds and Standards. The 
article tells you how to select your dog and how to 
feed it, care for it, and train it (see Dogs). The article 
9^^ shows you natural-color photographs of the 
officially recognized cat breeds. It also tells how to 
eed and care for a cat (see Cat). 

Rabbits “hop through’’ the folklore of nearlj’’ every 
country. In our own land generations of children have 


laughed with Peter Rabbit, Molly Cottontail, and 
Brer Rabbit. A rabbit is an amusing pet and can be 
trained to do simple tricks. YTien you pick it up, 
do not lift it by the ears — they are very sensitive. 
Lift it by grasping the loose fold of skin on the neck 
and put one hand under its haunches to support it. 
Handle a baby bunny very little; then, with good 
care, it will grow into a sturdy pettable pet. 

If you keep your rabbit indoors, cut a door in a 
grocery box for its house. Put shavings on the floor 
and change the soiled ones every day. You can 
housebreak a rabbit by always putting papers in the 
same place, near its nest. Do the same as you would 
for a dog or cat. The bunny will make a mistake 
now and then, so be patient. For living outdoors, the 
hutch for one rabbit should be at least three feet long 
and a foot and a half wide and high. Partition a sleep- 
ing place in one end. Set the hutch on posts. Cover 
all the floor with shavings, saw'dust, or hay and keep 
it dry. Scrub the hutch once a week. Your pet should 
have an outdoor run enclosed by fine-meshed wire net- 
ting set at least two feet into the ground to prevent 
burrowing. In summer, shade the hutch. 

Rabbits eat no meat. They eat hay, clover, oats, 
and bran; green foods such as grass, cabbage, and 
roots; and especially carrots. Lettuce tends to cause 
diarrhea. The oats and bran should be dampened but 
not soggy. Fasten the water container to the box or 
hutch so it will not spill. If your rabbit show's even 
a trace of diarrhea, give fewer green vegetables. Too 
much cabbage at any time gives the bunny an 
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A TRAINED. PARAKEET AND A TAME YOUNG ROBIN 

Pat, the parakeet, will hop on the boy’s finger in a second for Chippy, blown from its nest, now lives _wth a neighborhood 

a ride around the room. Notice how long a parakeet’s tail is. family. Young wild birds can often be trained as pets. 


unpleasant odor. Pet stores sell rabbit food in the 
handy form of pellets. The best of them contain hay 
and necessary minerals and grains. With the pellets, 
your pet would enjoy a carrot a day. Try also to give 
it a thick twig or something else to gnaw on, be- 
cause its teeth, hke those of all rodents, are always 
growing. (See also Rabbits and Hares.) 

Every Easter thousands of children get babj’ ducks. 
Nearly everyone wants to pick up a fluffy little 
duckhng, but you should not handle it much until it 
is about half grown. Let your baby duck rest in its 
box, keeping it warm and out of drafts for two or three 
weeks. Cover the bottom with shavings, sawdust, 
peat moss, or shredded paper, and keep them fresh. A 
duck can rarely, if ever, be housebroken. Pet stores 
sell duck food pellets, and your duck also likes fresh 
green vegetables. Keep fresh water m the box. 

Aftei several weeks your duck will want to take to 
water. If you live in the city and cannot have a 
little pond in the back yard, give your pet an occa- 
sional swim in a washtub or spray it frequently with 
lukewarm water. Ducks are good companions and 
can be taught to do tricks. (See also Duck.) 


cabbage. A carrot a day helps keep its gnawing 
teeth from growing too long. Keep fresh water and 
rock salt handy. Change the saw’dust or straw on the 
floor two or three tunes weekly and scrub the bo\ 
twice a week to prevent odors from forming. If you 
go aw’ay, your pet can get along for three or four days 
if you leave food and water. (See also Gumea Pig.) 

Hamsters are happy little pets. They love to play 
and be cuddled. Indeed, they like to be petted too 
much for their owm good. Do not let it romp till it 
is tired out. Get a hamster about tw’O months old. 
It soon learns to know you and can be taught tricks. 
With gentle handling, it is a fine pet for shut-ins, 
as it is clean, odorless, and friendly. The name 
“hamster” comes from the German word hamstern, 
“to hoard.” You will know why when you see your 
pet stuff its cheek pouches with food and scoot away 
to hide it. (Eor the care of hamsters, see Hamster.) 

Introducing Cage Birds 

Parakeets, canaries, and other cage birds make d^ 
lightful pets. They brighten any home with their 
jaunty whistles, trilling songs, or perky talk. The} 
can be trained to come out of their cages and ni 
around the room, and many can learn to 

There are differences in the care and training of 6 
various cage birds. When you buy your bird you wn 
get a book or pamphlet telling about its special needs. 
Here, however, aie a few general rules for the care 
of all cage birds. The cage should be large 
to let your bird exercise. Put the cage in a hg 
place but not in a window or in a draft. _ ... 

The room should not be too hot, as the bird w 
molt (lose its feathers) out of season — for a S™ 
bird, the regular molting season is summer. ,, 
should be made of hardwood and, to rest the bu' 
feet, of different sizes. To clean the 'Ip 

a perch scraper or sandpaper — do not wmsh t e > 
as dampness can make your bird sick. 


The Gentle Clowns — Guinea Pigs and Hamsters 

The tubby little guinea pig is a favorite pet, es- 
pecially fine for the small child or shut-in. T\Tien 
you buy one from sLx to eight weeks old it easily 
becomes a part of the family. It loves to be held, 
petted, and to have its coat brushed smooth and 
clean. When hfting your pet, do not pick it up by 
the neck. Scoop it up gently. Even when hugged a 
little too hard a guinea pig wall rarely, if ever, bite. 
Instead, it makes a deep rolling noise and grinds 
its teeth to tell you that you are hurting it. It 
quickly learns to know' you as master, whistles for 
attention, and grunts softly and contentedly. 

For food it can have rabbit food pellets, bread, 
rolled oats, fruits, and fresh greens, but not too much 
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As birds have no teeth, you must supply cage birds 
with material for grinding their food. Depending up- 
on the bird, give it gravel, grit, or cuttlebone. Give 
it fresh water daily and wash the drinking cup thor- 
oughly every day. Most birds enjoy fresh greens, 
which should be wmshed to remove insecticides. Many 
people do not give them lettuce, as it tends to cause 
diarrhea. Above all, do not overfeed your bird. 

Parakeets, or Budgies 

Few pets became popular as quickly as parakeets, 
also called budgies. The beautifully colored httle 
bird is a fine pet for shut-ins and people who hve in 
apartments. With patience, you can teach almost 
any parakeet to talk. Its friendliness and playfulness 
make it a lively companion. Usually a young para- 
keet is easier to train than a mature bird. Some peo- 
ple prefer to get one from six to eight weeks old. 
Others take a bird up to three months or older. 

liTien you bring your budgie home, let it stay in 
its cage from one to two weeks — until you see that 

r- - ... , 



Popular fancy goldfish 

goldfish. The type was first bred in Japan 
in 1900 The name means “bright red spotted with varied hues.” 



POR COMMUNITY PET SHOW 
■veill polishing his turtle’s shell with vegetable oil. _He 

It at one of the many pet shows held in the nation. 


it is used to its new surroundings and to you. The 
cage that best shelters a budgie is oblong — about 2 
feet long, 18 inches high, and one foot wude. The 
cage wires should be strong and rustproof. 

At first your pet may not be able to find the food 
cup. Spread seed liberally among the gravel on the 
floor of the cage. Feed j^our budgie once a day. lATien 
it learns to eat from the cup, empty the waste hulls 
daily. Be sure it has grit. It also likes little extras 
in its treat cup, such as millet seed, a bit of green or 
apple, or finely chopped egg. 

Wild budgies bathe in dew'-wet grass. For the cage 
budgie, put less than an inch of water in a bird bath 
dish. You may have to lure the bird by floating a 
piece of green on the water or you may have to 
sprinkle it with lukewmrm water. 

YTien a budgie becomes tame in its cage you can 
finger train it. You may start by talking quietly to it 
as you slow’ly and repeatedly put your hand in its 
cage, near the bottom. It will come to sit on your 
finger. Then you can train it to stay on a play pen, 
a wood tray with sides raised to keep gravel from 
spilling. You can fit it with a variety of toys, such 
as bells, ladders, seesaw, and trapeze. 

Do not let very small children handle your bird. 
Children of six years and more can learn to give it 
good care and can even help in training the budgie. 

To teach your bird to talk, begin training it as 
soon as it is cage-tame. A budgie learns faster when 
it is the only bird. Some people cover the cage while 
they speak to the bird so it will concentrate on the 
voice. A budgie seems to find words starting with 
“p” and “b” the easiest to learn. Stand at the cage 
and, in your normal tone, say clearly a simple phrase 
such as “pretty Bill.” Repeat several times a day, if 
possible, or at least five minutes each morning and 
night. Only when your pet has learned that one 
phrase should you teach it another. 

Some budgies talk after two months of training. 
Others may take six months. Many people use para- 
keet recordings for teaching. Others prefer to train by 
their ovm voices, for the bird imitates the tone of its 
trainer. Some of them learn hundreds of words. 

The budgie, or shell parakeet, is a native of Aus- 
tralia. It is also called “budgerigar” and “budger- 
eegah,” from the Austrahan bush word budgeree, 
meaning “good” or “pretty.” Sometimes budgies are 
called love birds, but that name really applies only to 
tiny African parrots. Budgies are related to parrots 
and belong to the order Psittadformes. 

Parrots, Cockatoos, and Canaries 

Parrots were the first talking birds to become pop- 
ular. Voice training methods are the same as those 
for budgies. A gently handled parrot can become a 
clever and affectionate companion, but one that is 
teased will quickly inflict a nasty bite. 

A parrot’s cage preferably should be oblong, at 
least two feet high, vdth a flat top. Give your pet 
a bell, strong toys to pull apart, and a piece of wood 
to tear in pieces. Parrots are fruit eaters, but the 
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cage parrot may be fed a mixture of hemp, sun- 
flower seeds, unhulled rice, and cracked corn. Oc- 
casionally feed it ripe fruit. Give it water two or 
three times a day, removing the cup each time be- 
cause Polly dehghts to splash. 

A cockatoo is a handsome, showy pet and fun to 
train. It is, however, extremely noisy and loves to 
hear its own screeches. (See also Parrots). 

Canaries have been popular ever since they were 
brought from the Canary Islands to Europe in the 
16th century. There are two large groups— the type 
canary, which is bred primarily for its plumage and 
lines; and the singing canary, bred chiefly for its 
song. In shows, type canaries are judged for confor- 
mation to the Canary Club’s standards; singers are 
judged only on song, style, and condition. 

The various breeds of singers look much alike — it 
is the song that distinguishes them. Only the male 
sings. The singers are rollers and warblers (sometimes 
called choppers). A roller’s song is soft, with roll- 
ing notes, and is marked by “tours”— a series of mu- 
sical notes repeated during the song. The roller 
sings from its throat, its beak almost shut. A war- 
bler throws back its head, puffs its throat, opens its 
beak wide, and pours out a clear, joyously robust 
song. Your pet will not sing when it molts. 

The size of the cage for your canary depends upon 
the brrd. For most breeds a good cage is oblong in 
shape, with a base at least 9 by 15 inches. Clean the 
cage every other day and, just before cleaning, give 
your bird its bath dish. Your pet will enjoy a swing 
or Ferris wheel hung from the top of the cage. If the 
cage is in a room which is lighted until late, cover it 
at night so your bird can sleep. 

Feed it once a day, preferably in the morning. Roll- 
ers should be fed a special roller mixture. Warblers 
and type canaries get a prepared mixture of a greater 
variety of seeds. Your bird should also get daily 
greens, such as the leaves from celery or broccoli, 
or carrots, twisted around a wire of the cage. Keep 
a seed ball hung in the cage and a cuttlebone clipped 
to the wires. Change the cuttlebone monthly. Keep 
canary gravel in a treat cup. For the molting sea- 
son, pet shops carry additional foods such as wheat- 
germ meal. (See also Canary Bird.) 

Tropical Fish and Goldfish 

Among the most beautiful and interesting pets for 
older children and adults are tropical fish. The 
magnificently colored “troppies” soon fascinate you 
with their flashing grace. In many homes the tropi- 
cal aquarium is part of the interior decoration. 

YTien you start collecting tropical fish, consult 
your pet shop, for the different varieties have spe- 
cial needs. Here, however, are a few general rules 
for all troppies. Before you buy the fish, get an 
aquarium, gravel, and greenery. An aquarium with 
straight sides is best, because curved glass distorts 
the lines of the fish. Put the aquarium where it 
gets light but not in day-long direct sunlight. 

When buying troppies, start with the cheaper kinds. 



AN ORPHAN WOODCHUCK BECOMES TAME 
The children’s mother raised this gentle woodchuck 
own mother was accidentally killed. It has its own Burrow. 



THIS TOOK PATIENT TRAINING 
Many boys and girls have pet snails, but this 
snails.” One pulls the other in a homemade tin 


lad has “racjnS 
Roman chariot- 


such as black mollies or angelfish. When you ar 
ready to add to your collection, ask your pet s op 
what other kinds will live well with your ongma 
troppies. Do not mix very large fish with sroa^ 
species. Do not crowd the aquarium — try to nav 
one gallon of water for one inch of fish, not coun lUg 
the tail. Crowding and overfeeding are the nios 
common causes of aquarium sickness and death. 

Whatever the species, your pets need a vane y o 
food. Feed them once a day, preferably within ^ 
floating feeding ring, put always in the same p ac • 
They soon learn to come up for food when you tap 
aquarium glass or click your fingernails. Do 
frighten them by a sharp noise or by flashing a ig 
in the aquarium. If you must go away a day or < 




they can live on the greenery and remnants of food. 

To lift a fish, use a net. Do not pick a fish up 
with your hand; you might break the film that covers 
the scales. If your fish keep coming to the top of 
the water other than at feeding time, they probably 
need more air in the water. There are special pumps 
to bubble air through the aquarium. 

The first popular tropical fish was the guppy, a 
tiny fish that bears its young alive. The female is 
dark in color and about one and a half inches long. 
The male is one inch long and brilliantly colored. 
Many people start their aquariums with guppies — 
peaceful little fish and amazingly sturdj\ (For pic- 
ture of tropical fish in natural colors, see Fish; for 
aquarium species and care of aquariums, see Aquari- 
um; for native fish aquarium, see Nature Study.) 

Goldfish were the first popular aquaiium pets. 
They are hardy, showy members of the robust carp 
family. As the3' need less care than tropical fish they 
are more suitable than troppies for younger children. 
They can be kept in a globe or even in a glass jar, if 
you leave considerable space for air above the water. 
An ohlong aquarium, however, is much the best. 

Feed goldfish once a day and vary their feeding. 
Your pet shop has inexpensive foods; so give them tw'o 
or three changes a week. You can also occasionally 
give them a bit of crumbled dog biscuit or a bit of 
chopped egg or liver. (See also Goldfish.) 

White Mice and Squirrels 

Two of the liveliest pets are white mice and squir- 
rels. They are natural acrobats and can be taught 
tricks. For a pair of mice the cage should be about 
two feet square and two feet high. A movable nest 
box with a lid and a hole in one side may be fixed 
to one side of the cage. Line the nest box with ex- 
celsior or fine paper strips. Hang a trapeze in the 
cage and keep a small piece of hardwood for them to 
gnaw. Wash the cage weekly. 

Feed j^our mice bread crusts, uncooked rice, cracked 
corn, sunflower seeds, a bit of carrot or apple, crumbled 
dog biscuit, and skimmed milk. Do not feed them 


sugar, salt, or cheese. They are very thirsty and 
must have fresh water handy at all times. 

A squirrel should have an exercise wheel in its 
roomy cage. When feeding or petting a squirrel be 
careful because if frightened it nips or scratches. 
A flying squirrel, however, is an unusually gentle 
pet. You can feed a squirrel rabbit food pellets, 
greens, and all kinds of nuts except salted nuts. 
(For care of squirrels, see Squirrel.) 

Turtles — ^Water and Land 

The easiest pet to care for, perhaps, is a turtle — 
when you know how. The water turtle can eat only 
under water. It needs at least tw'o inches of water, and 
there should be a piece of wood or stone sticking out 
above the surface. You need feed it only once a week 
and must clean the aquarium the day after feeding. 

Land turtles need no water except what thej^ get 
from their food, but they enjoy an occasional dip 
in a bowl. Do not feed a turtle with jmur fingers. 
Turtles have no teeth, but their hard jaws can nip. 
If you give land and water turtles prepared foods, 
add raw foods. (For care and feeding, see Turtle.) 

Painting or enameling a turtle’s shell prevents its 
growth. If you get a decorated turtle, remove the 
decoration, a little at a time, by gentle scraping or 
daubing lightly with turpentine or nail polish remover. 

Terrariums, Ant Houses, Crickets 

In your own home you can see how small wild ani- 
mals and insects live in natural surroundings in a 
terrarium. This is a glass case planted with suitable 
foliage. You can watch a frog and snails in a "wood- 
land bog” terrarium; or a horned toad, lizard, snake, 
and tortoise in a “desert” terrarium. 

An ant house, like a terrarium, is an especially 
fine interest for shut-ins. It takes little care and is 
full of fascinating action as the busy creatures skitter 
about (see Ant). (For directions on how to make an ant 
house and a terrarium, see Nature Study.) 

Crickets are tiny but lively and cheerful pets. Tree 
crickets even “tell” temperature. In China and Japan 
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PETS FROM THE CITY AND ONE FROM THE WOODS 

Some cities hold annual pet parades. In this one, pets and owners A merry raccoon mahes friends at the county Trailside 
wear homemade costumes. The pets seem to like their “finery.” near Chicago, Hi. School classes visit this wildlite renige- 


adults carry cricket cages as they stroll on summer 
evenings. (For care, see Cricket.) 

Pigeons and Farm Pets 

Even in large cities some people keep pigeons, as 
racers or as fancy breeds. They have cotes in back 
yards or on rooftops. The cote must be secure against 
mice and rats. It should face south and be well ven- 
tilated. Fix a six-inch landing shelf both inside and 
outside the entry holes. Feed them prepared pigeon 
grain, adding hemp or millet seed as a weekly treat. 
They must have salt and grit and always fresh water. 
(For breeds, see Pigeons and Doves.) 

Nearly every farm child takes a baby animal and 
raises it as a pet. Farm children soon learn too that 
piglets, ducklings, and goshngs are usually smart in 
their own way and can learn to do tricks. Even chick- 
ens, lambs, and calves can be trained. Farm pets are 
fortunate, for their young owners know how to care 
for them. (For pictures, see Farm Life.) 

Wild Animals and Trailside Museums 

Television programs show fascinating wild animals, 
some of them trained as pets. Raccoons, skunks, and 
ground hogs (or wmodchucks) are popular. All these 
can be tamed (see Ground Hog; Raccoon; Skunk). 
Monkeys, even when trained, are mischief-makers with 
quick tempers and are usually kept chained even when 
performing tricks (see Monkey). 

Few city children can have wild animals as pets. 
Many communities, however, have trailside museums 
where children can learn how to help care for animals. 
A number of cities have animal “lending libraries,” 
which teach pet care and permit children to take home 
a pet for a week or two. Some zoos have children’s 
zoos, where youngsters can play with animals (see Zoo ) . 


BIBLIOGRAPHY FOR PETS 

Books for Younger Readers 

Aistrop, J. B. Enjoying Pets (Vanguard, 1955). 

Bates, Barbara. The Real Book about Pets (Garden Oity, 

1952) . 

Chrystie, Frances. Pets; a Complete Handbook (Little, 

1953) . , 

Meek, S. S. P. So You’re Going to Get a Puppy (Knopi, 

1950). . , 

Morgan, A. P. Pet Book for Boys and Girls (Scribner, 
1949). 

Taber, G. B. First Book of Cats (Watts, 1950). 

Taber, G. B. First Book of Dogs (Watts, 1949). 

Books for Advanced Students and Teachers 
American Kennel Club. Complete Dog Book (Garden City, 

1954) . 

Axelrod, H. R. Tropical Fish as a Hobby (McGraw, J®®®' 
Bryant, Doris. Doris Bryant’s Cat Book (Washburn, L 
Greenberg, S. S. and Raskin, E. L. Home-made Zoo (Mcivay, 

1952) . 

Hogner, D. C. Odd Pets (Crowell, 1951). 

Poe, Bernard. The Cage-Bird’ Handbook (Putnam, 
Roosevelt, Leila and Westley, William. Pet Parade (Harpe , 
1954). 

Stevenson, E. N. Pets, WUd and Western (Scribner, 
Whitney, L F. Complete Book of Cat Care (Doubleuay, 

1953) . , , 

Whitney, L F. Complete Book of Dog Care (Doubleuay, 

1953). , 

Whitney, L F. Complete Book of Home Pet Care ( ar 
City, 1950). 

PETU'NIA. The beautiful garden flower the pe- 
tunia is a native of South America. Since the 19th cen 
tury it has been cultivated in other countries. Throug 
hybridizing, rich shades of crimson and ^ gj 
nificent purples, and a number of spotted and . 
varieties have been introduced. Some species 
have deeply ruffled and fringed corollas and some a 
double. The plant, except in the dwarf varieties. 


187 


a tendency to sag and sprawl about the ground with 
many upright flowering branches. The finest flowers 
are produced in deep rich soil in sunny places. They 
make attractive beds and borders and are also grown 
as hothouse and conservatory plants. The petunias 
are hybrids usually of Petunia nyctaginiflora or 
Petunia violaceae. They belong to the same family 
as the nightshade (Solanaceae). 

Phaethon ifa'e-thSn). This daring and beautiful 
youth, whose name means “the shining one,” was 
the son of Helios, the sun-god of the Greeks (some- 
times identified with Apollo), by the nymph Clymene. 
In a moment of rashness Helios swore by the sacred 
river Styx that he would grant his son anything he 
asked. Phaethon asked the one thing that his father 
would have refused him — to be allowed to drive the 
chariot of the sun. God though he was, Helios dared 
not break his solemn promise, so Phaethon’s wish 
was granted. 

Phaethon started boldly on his journey across the 
heavens but very soon lost control of the fiery horses 
of the sun. Hushing headlong from the beaten track, 
they drew the sun so low that the mountain tops were 
scorched and finally even the trees and the grass and 
the grain in the fields were burnt. WTien Zeus saw 
that the whole earth was about to be destroyed, he 
seized one of his thunderbolts and hurled it at Phae- 
thon, who fell like a shooting star into the river 
Eridanus, now called the Po. His sisters, the Hehades, 
who stood on the bank weeping, were turned into 
poplar trees, and their tears, it is said, fell into the 
stream and became amber. 

Pheasant {jet' ant). The pheasant is a large game 
bird with brilliantly colored feathers, related to the 
partridge and grouse. The males have long, showy 
tail coverts. Pheasants are found in greatest 


abundance in England, where they are supposed to 
ave been introduced by the Romans; but they may 
nave been native to both the British Isles and 
southern Europe. 

The common Enghsh pheasant (Phasianus colchi- 
IS about three feet long, including the tail, which 
yepreserits half the length of the bird. The plumage 
li mottled brown and buff, with changeable 

Ehts of blue and green over the breasts of the 
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males. Great numbers of these birds are raised and 
fed artificially and liberated in game preserves on 
English estates. The practice of raising these birds 
in domestication is now common, the numbers so 
raised vastly exceeding those that breed wild. Eggs 
are collected from birds that are either running wdld 
or kept in pens. They are hatched in incubators or by 
domestic hens, who make good foster mothers for the 
young pheasants. 


PROTECTIVE COLORATION OF PHEASANT 



The ma l e English pheasant seems easily alarmed, but the fe- 
male will remain on her nest until the hunter is almost upon 
her, hoping he will pass on without noticing her. The nest is 
built on the ground, usually among dead leaves or branches, and 
the female hatches 10 to 12 eggs at a time. 

Chinese ring-necked pheasants were introduced into 
the United States about 1880 in Oregon. About the 
same time English pheasants were established in the 
eastern states. Most pheasants of eastern North 
America today are descendants of crosses between the 
English and the ring-necked. True English pheasants 
lack the white ring around the neck. Pheasants are 
now far more numerous than the native grouse and 
quail. The ringneck is the state bird of South Da- 
kota. (For picture in color of the egg, see Egg.) 

The male ringneck is about three feet 
long, including the tail. The head and 
neck are metallic green and purple, with 
a white ring about the neck. The fe- 
males are a mottled browm and black. 
Pheasants are raised by state game 
’ commissions, by commercial game breed- 
ers, and by farmers. Aviary, or fancy, 
pheasants are raised for zoos and parks. 
The golden and the silver pheasants are 
especially beautiful. Scientific name of 
ringneck, Phasianus colchicus torquatus. 
Phidias (fid'i-ds) (about 500-430 B.C.). 
The greatest of all Greek sculptors and 
one of the greatest in aU history was the 
Athenian Phidias, who alone, it was said, 
had seen the gods and made them visible to others. 
The information about his life is scanty and often 
contradictory. For our knowledge of his work, also, 
we are largely dependent on the statements of 
ancient writers, as no certain original of his hand has 
survived, although mini ature copies show the designs 
of his greatest statues. 

Phidias was bom at Athens about 500 b.c. I^Tien 
he reached young manhood there came to him such 
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THE CHINESE RING-NECKED PHEASANT 



. ® ring-necked pheasant is now one of the most abundant game buds in 

Kioto ao'f midwestem United States. Many thousands me r^ed in 

tc game preserves and by farmers. The mal e is a beautiful ytrd, with 
Ereenish-purple head, coppery breast, and orange-brown back and taiL 
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an opportunity as comes to but few artists. He 
was appointed by Pericles, who had risen to the head 
of affairs at Athens, to superintend the adorning of 
that city with fine public buildings and to execute 
the most splendid of the statues to be erected. It 
was largely through the genius of Phidias that Athens 
was made the most beautiful city in Greece, with 
more temples, colonnades, and other works of art 
than were constructed in seven centuries in Rome. 
He supervised the construction of the Parthenon, the 
magnificent temple of Athena on the Acropolis; and 
while the sculptured ornaments of this building were 
probably executed by his pupils, the giant statue of 


Athena, in ivory and gold, which stood inside the 
temple, was the work of Phidias himself {see Acropo- 
lis). His masterpiece was a colossal gold and ivory 
statue of Zeus for the Olympian temple in Elis, 
ranked for its majestic beauty among the wonders 
of the world. 

In his later years Phidias was accused of appro- 
priating a portion of the gold designed for the rohe 
of Athena. He disproved the charge; hut he was 
then charged with impiety in having placed his own 
likeness and that of Pericles upon the shield of the 
goddess. He was thrown into prison, where he died 
about 430 B.c. {See also Sculpture.) 


The STATELY Old City of WILLIAM PENN 



The Benjamn Franklm Parkway extends miles from the Art Museum, In the fore- 
ground, to the City Hail, the towered bmlding in the background. Midway along the Avenue 
IS Logan Square. On the left is the Free Library, on the right, the Franklin In^itute. More 
tnan & tnousand buildtiigs were torn down to make tkis spaciouB p ar kway. 

PHILADELPHIA, Pa. William Penn, in his broad- 
^ brimmed Quaker hat and full-skirted Quaker coat, 
stands .37 feet tall on City Hall tower, 548 feet above 
the pavements of his “dear Philadelphia.” From 


his lofty height he looks over' 
the third largest city in the 
United States, rich in historic 
associations, and a leading sea- 
port and manufacturing center. 
It lies along the west bank of 
the Delaware River and on 
both sides of the Schuylkill 
River. Although it is 90 land 
miles from the Atlantic Ocean, 
a deep channel from the Dela- 
ware River to Delaware Bay 
permits ocean-going vessels to 
call at its roomy harbor. 

The City Hall stands at the 
intersection of Broad ^ Street, 
which cuts through the city from 
north to south; Market Street, 
the main east-west axis, and tne 
Benjamin Franklin Parkway, 
w'hich starts here and extends 
to the northwest. Broad and 
Market were laid out when 
the city was planned in Iw • 
Twice as much space was given 
to streets as was then usua - 
The “gridiron” plan of struts 
crossing at right angles _ 
been generally followed m 
other American cities. 

Skyscraper office buildings, 
great department stores an 
shops crowd about this Busy ® 
tersection and along Marke 

the east. The runaway printer s 

apprentice named 
Franklin, who walked b^ 
morning in 1723, tnunclung 
loaf of bread while a pret y P 
laughed at him from a ^0°^ ! 
would little recognize Broad an 
Market today. But he might feel more at hoine in 
dependence Square, a few blocks to the southeas 
the City Hall. Here are some of America’s .g, 
mous landmarks. The State House, now known as 
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THE LETITIA STREET HOUSE IN FAIRMOUNT PARK 



This little brick house, built some time before 1715, was long believed to 
be the home of William Penn. Recent research, however, has revealed 
that the Penn house built in 1682 was destroyed long ago. 


pendence Hall, was built between 1732 and 
1741, In this hall the Second and Third Con- 
tinental Congresses met; Washington was made 
commander in chief of the American armies; 
and the Declaration of Independence was 
adopted, while the LibertyBell (now preserved 
on the main floor) pealed forth "liberty 
throughout all the land.” Here too the Articles 
of Confederation were ratified, and the Consti- 
tution was framed. 

Adjoining Independence Hall on the west 
is Congress Hall, where Congress sat from 
1790 to 1800 when Philadelphia was the na- 
tion’s capital. Washington was inaugurated 
here in 1793, and John Adams in 1797. Wash- 
ington delivered his farewell address to the 
American people from this Hall in 1796. On 
the east of Independence Hall is the old City 
Hall, built in 1791, where the Supreme Court 
sat while Philadelphia was the capital. East 
of the square is Carpenters’ Hall, where the 
Pirst Continental Congress assembled in 
1774. In addition to these buildings, Christ 
Church (1754), the site of Franklin’s home, 
and several colonial houses are to be in- 
cluded in the Independence National Histori- 
cal Park, authorized by Congress in 1948, 

The Benjamin Franklin Parkway extends for IJ^ 
miles from the City Hall to the Philadelphia Museum 
of Art. Midway along the Parkway is Logan Square, 
with a fountain, flower beds, and benches. Between 
the Square, and the Museum are the Academy of Na- 


tural Sciences; the Free Library; Franklin Institute, 
containing a museum and theFels Planetarium; and 
the Rodin Museum (see Rodin). The Museum of Art, 
of classic Greek design, stands on a low hill looking 
down the Parkway. Beyond it, to the northwest, Fair- 

mount Park (3,845 
acres) extend for 
10 miles along the 
Schuylkill River 
and Wissahickon 
Creek. In the park 
are the Aquarium; 
Horticultural 
Hall; the Zoologi- 
cal Gardens; Rob- 
in Hood Dell, a 
natural amphi- 
theater where 
concerts are held 
in summer; and 
several colonial 
mansions, which 
have been restored. 

Farther north, 
though still within 
the city limits, is 
Germantown, with 
its old mansions. 
Around the Chew 
mansion raged the 
battle of German- 
town in 1777. 
Among other 
points of interest 


TWO BtJTTniNGS OF PATRIOTIC INTEREST 



Qdependence Hall fleftl when* the Declaration of Independence was adopted* is o^ of America’s most 

bindings". ll‘?i‘i’,s:'y’Lota\%°exlmNe7fG flag wai made 

(right), according to popular belief, the first American nag a 
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are Rittenliouse Square, south of the City Hall, once 
a fashionable residential neighborhood; the house 
in which Edgar Allan Poe wrote some of his famous 
tales ; the United States Mint ; and League Island Navy 
Yard with its warships and naval aircraft factory. ^ 
Many Educational Institutions 
The University of Pennsylvania, founded in 1740, 
occupies a 120-acre campus in west Philadelphia. Gi- 
rard College, opened in 1848 as a school for orphan 
boys, was founded by Stephen Girard, banker, mer- 
chant, and philanthropist. Other notable institutions 
include Temple University; Drexel Institute of Tech- 
nology; the Academy of Music, home of the Philadel- 
phia Symphony Orchestra; the Curtis Institute of 
Music; and the Pennsylvania Academy of Fine Arts. 
Only 11 miles from the heart of the city are Swarth- 
more College and Biyn Mawr College for Women. 

The City’s Varied Industries 
Philadelphia’s advantages of location helped it to 
become one of the country’s greatest industrial and 
commercial centers. Even in colonial days it was 
a leading port. The Pennsylvania Railroad, one of 
the nation’s chief carriers, makes Philadelphia its 
general headquarters. Two airports provide modem 
air facilities. 

The city’s situation as the Atlantic outlet for Penn- 
sylvania’s coal and oil makes it a manufacturing cen- 
ter as well as a great commercial port. The Phila- 
delphia industrial area rivals that of Los Angeles in 
the value of its petroleum products. It is a leader in 
metals and metal products, textiles, chemicals, leather 
and rubber goods, refined sugar, paper, radios, and 
hats. The Baldwin Locomotive Works in the suburb 
of Eddystone and the E. G. Budd Manufacturing 
Company supply the nation with locomotives and 
streamlined trains. The Curtis Publishing Company 
is one of the largest magazine publishers in the world. 

Founded by Quakers 

Philadelphia was founded by the Quaker, William 
Penn, in 1682 (see Penn). He gave it the name of 
the Biblical city in Asia Minor, which means in Greek, 
“City of Brotherly Love.” It was the capital of 
Pennsylvania from 1685 to 1799, and the capital 
of the nation under the Articles of Confederation 
from 1775 to 1789, and under the Constitution from 
1790 to 1800. Among its notable citizens were Benja- 
min Franklin, Robert Morris, Dr. Benjamin Rush, 
John Fitch, and Stephen Girard. ’ 

Two memorable events have been the Centennial 
Exposition of 1876 and the Sesquicentennial Exposi- 
tion of 1926, celebrating the 100th and 150th birthdays 
of the nation. Philadelphia has long been a popular 
convention city. Here Zachary Taylor was nominated 
for the presidency in 1848; William McKinley in 1900; 
F. D. Roosevelt in 1936; and Harry Truman in 1948! 
A traditional pageant is the annual New Year’s Day 
Mummers’ Parade, first held on Jan. 1, 1901. Phila- 
delphia has the mayor-council form of government. 
In November 1951 the city elected a Democratic 
mayor (Joseph S. Clark, Jr.) for the first time in 67 
years. Population (1950 census), 2,071,605. 


Philip, Kings of Fhance. The name Philip was 
first introduced into the royal line of France in the 
11th century by tbe French queen, Anne. She was a 
daughter of the Russian czar and claimed descent from 
the great king Philip of Macedon (see Macedonia). Her 
son was Philip I of France, who came to the throne 
in 1060 at the age of eight and ruled till 1108. He 
was the first of six monarchs to bear that name. But 
only three were in^jortant. 

Philip II, 1180-1223, is best known by his title 
“Philip Augustus”. He was so called, according to a 
chronicler of the times, because “he enlarged {augm, 
“to increase”) the boundaries of the state as the Em- 
peror Augustus enlarged those of the Roman Em- 
pire.” He was a contemporary of Richard the Lion- 
Hearted of England and of Frederick Barbarossa of 
Germany. All three went on the Third Crusade to 
recapture the Holy Sepulcher from the Mohammedans 
under Saladin. But Philip soon took advantage of a 
quarrel with Richard and returned home. From that 
time until the end of his reign he successfully devoted 
himself to enlarging his kingdom and increasing his 
power. . 

When he came to the throne the land that he actual- 
ly ruled was merely a small territory around Paris, 
Most of the present kingdom of France was held as a 
fief by the King of England, with whom the French 
ruler was frequently at war. From King John, Eich- 
ard’s successor, Philip took a great part of the con- 
tinental possessions of the English kings, including 
Normandy, their homeland. Philip II also strength- 
ened his control over all classes of his subjects, and by 
encomaging the towns he lessened the influence of 
the powerful feudal lords. Paris then first became the 
regular capital of the realm, and the building of the 
great cathedral of Notre Dame was carried far toward 
completion. 

One event mars the reign of this king. This was the 
crusade against the Albigenses, a heretical sect m 
southern France. Philip himself did not join the attac 
but he permitted his son Louis to take part. In the cru- 
sade, thousands of people were murdered and one o 
the fairest parts of France devastated; but the attack 
increased royal territory. 

A Handsome and Powerful Ruler 

Philip IV, 1285-1314, called “The Fair” because ot 
his good looks, is the next Philip of France who is his- 
torically important. He was the first example o 
a French king who had both the will and the means 
to become a powerful monarch. He set a mark up® 
French life and government which has not been wipe 
out by the floods of successive revolutions. His reign 
was notable chiefly for the development of the ro^ 
power, the increase in taxation, the meeting of ® 
first session of the Estates-General (a national as 
sembly corresponding to the English Parliament^ ® 
for his struggle with and triumph over Pope Boni 
face VIII. 

To understand this struggle one should ^ 
Philip was at war with England and with F en 
ders, and to carry on these wars he needed money- 
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After taxing the laymen all he could, Philip turned to 
the rich churchmen for money. But the pope 
claimed that church property was not under the jur- 
isdiction of the state and could not be taxed, and 
he forbade the priests to pay the taxes levied by 
Philip. In the end the king not only won the con- 
flict with the church, but he also secured the removal 
of the popes from Rome to the southern border of 
France, where they were more easily subjected 
to French influence. This was the period of the 
“Babylonian Captivity” of the church which lasted 
for 70 years (see Boniface). 

Philip VI, 1328-1350, was not personally of es- 
pecial importance, but his accession to the throne is 
noteworthy because of momentous consequences for 
both France and England. In 1328 the last Cape- 
tian king of France, Charles FV, had died without a 
son, and there arose the question of succession to 
the throne. It was decided, following a precedent 
set in 1314, that a woman could not rule over France, 
and the new principle was now added that she could 
not hand on her claim to a son. The throne, there- 
fore, went to Philip of Valois, the nearest descendant 
in the male line, who be- 
came Philip VI of France. 

His chief rival was 
young Edward III of Eng- 
land, whose mother was 
the sister of Charles FV. 

At first this decision was 
accepted by all, but in 
1337 Edward III of Eng- 
land denied the justice of 
it and laid claim to the 
throne of France on the 
ground that he stood 
nearer in relationship to 
the last preceding king 
than did Philip of Valois. 

Edward’s claim was one 
of the grounds for the 
Hundred Years’ War, 
which was waged, except 
for biief intervals, until 
1456, and which ended 
i^y England losing all its 
possessions in France ex- 
cept Calais. It was this, in 
fact, which led England to 
turn its attention to the 
seas, where it soon reigned 
^preme. The war also 
helped the king of France to consolidate his power 
^to the absolutism which existed until 1789. 

Philip, Kings of Spain. At the end of the reign 
of each of the Philips of Spain the country was a 
ittle weaker poHticaUy, a little poorer industrially, 
ban it was when he began to rule. The first, third, 
^od fourth of the name were so characterless that 
trace of their personality. Philip V 
the first of the French, or Bourbon, kings — was 


“distinguished for few faults and few virtues”; but 
the weak-minded man is important because of the 
devastating War of the Spanish Succession (1701- 
13) by which he gained his throne (see Louis, 
Kings of France). 

Philip II in 1556 took up the burden of ruling 
Spain when his father Charles V laid it down, and he 
continued to carry it until his death in 1598. At the 
start of his reign his kingdom included Spain, the 
Netherlands, parts of Italy, and the Spanish posses- 
sions in the New World. The other possessions of 
Charles V went to Charles’ brother Ferdinand, head 
of the Austrian Hapsburgs. During his rule Philip 
lost the Netherlands, but seized control of rich, weak 
Portugal (see Portugal). 

He was 28 years of age when his father abdicated, 
but he was prudent and experienced beyond his years. 
Dull and plodding, he was determined to do his best 
and to sacrifice everything to his view of duty. Un- 
fortunately, though he was conscientious and well- 
meaning, he believed that his mission in life was to 
win world-wide pow'er for Spain and the Roman 
Catholic church. His first wife, the Catholic Queen 

Mary of England, died 
two years after he became 
king, and he had small 
chance after that to win 
England for Spain with 
Queen Elizabeth I as his 
rival. He was no match 
for her in international 
intrigue, and even his ef- 
fort to conquer England 
by force was a failure, 
for the expedition of the 
Invincible Armada in 
1588 ended in disaster 
(see Armada, Spanish). 

This defeat alone would 
not bave wrecked Spain, 
but Philip’s policy had 
weakened the country m 
other ways. His intrigues 
in France against the 
Huguenots and in behalf 
of the Catholic League 
were frustrated by the 
victories which brought 
the Protestant-bred Henry 
of Navarre (Henry IV) to 
that throne (see Henry, 
Kings of France). 

In his desire to extend the power of the church 
he had also encouraged the Spanish Inquisition, 
and he scattered over all Spain the IMoriscos of 
Granada, the thriftiest of his people (see Moors). 
However, his efforts to stamp out Protestantism in 
the Netherlands by the same means led in 1568 to a 
revolt under William of Orange and to the final in- 
dependence of the Dutch Netherlands, or Holland 
(see Netherlands; William, the Silent). 


THE KING WHO LOST SPAIN’S POWER 



Philip n had far-reaching ambitions brought hun mto con- 

iicl with leaders greater than himself. He suffered reverses^ 
he hands of Elizabeth I of England, Henry rf Nai^e, Md 
Wilham of Orange. The picture is from a portrait by Titian. 
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PHILIPPINE (fU^pen) 

ISLANDS. On July 4, 

1946, the Philippine Is- 
lands became completely 
independent as the Re- 
public of the Philippines. 

It was the first nation in 
the Fai East to achieve 
demociatic government 
and the first foreign- 
owned colony of the Asiatic world to gain its freedom. 
Under Spanish rule, the Filipinos had been the first 
Oriental people to become predominantly Christian. 
As wards of the United States, they had learned 
the meaning and practise of democracy. 

As the Filipinos approached their goal of nation- 
hood their land was ravaged by four years of war and 
enemy occupation (see World War, Second). They 
were in the final stages of their apprenticeship in self- 
government when the Japanese attacked in 1941. 

The United States, which had acquired the islands 
from Spain in 1898, had established a Commonwealth 
government and had set the date of July 4, 1946, foi 
their full independence. The war interrupted every- 
thing, laid waste towns, mines, industries, and farms, 
and brought untold suffering to the people. Yet it 
served to increase the patriotism of the Filipinos 
and their desire for freedom. Their last-stand defense 
on the Bataan peninsula at the side of United States 
troops was one of the most heroic in history, and 


their unremitting guerrilla 
and underground warfare 
weakened the Japanese 
and helped pave the way 
for the liberating armies 
of General Douglas 
MacArthur. 

Geography of the Islands 
The Philippines consist 
of a broken chain of 
islands which cuts off the South China Sea froin t e 
Pacific Ocean. The northernmost islet of the PhiUF 
pines lies only 65 miles south of Formosa. _ At t e 
other end, two links of the chain reach into e 
coastal waters of Borneo. To the northwest lies e 
coast of China, to the west the coast of Indo-Cmna 
The neaiest point on the coast of the United Sta 
is 7,500 miles away on the other side of the In r 
national Date Line. This means that the ealen a 
date changes in the Philippines before it does in e 
United States. For example, when the J apanese p an 
fiist attacked the islands in midmorning of Mon oy, 
December 8, it was the evening of Sunday, Decemoe , 
in Washington, D.C. (see Time). • , 

In the geographical sense, the islands belong to e 
archipelago of the East Indies (see East 
Like the other East Indian islands, the PhilipP'** 
are pait of a vast submarine mountain range sorne ^ 
whose peaks and ridges are high enough to rise aboi - 
the ocean’s surface. The typical island of this group 


£*<en<.— Extreme length of archipelago, north to south, about 1,100 
miles, east to west, nearly 700 miles. Total area, 115,600 square 
miles, of which about two-thuds is contained m Luzon and Min- 
danao. Population (1948 census), 19,234,182. 

Natural Features , — About 7,083 islands, largely of volcanic formation, 
traversed from north to south Iw irregular mountain chains. 
Highest peak, Mount Apo (on Mindanao), 9,610 feet. Moist 
tropical chmate, with frequent hurricanes and earthquakes. 
Products, — Rice, sugar, coconuts, abaca (Manila hemp), com, to- 
bacco, rubber, sweet potatoes, pmeapples, bananas; gold, iron, 
copper, silver, chromite, manganese; lumber and forest products. 
Cities.— Quezon City (official capital, 107,977); Manila (actual capi-\ 
ffil, 983,906), Cebu (167,503); Davao (81,523); IloUo (46,416);' 
Baguio, old summer capital (29,262). 
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CONTRASTS IN PHILIPPINE LANDSCAPES 

















A* tino tnn tlip rirp terraces of the Ifugao tribesmen rise step by step toward the mountain top, 
^ Turin Thesl orimitive flrmers have built an intricate irrigation system to carry 

wafer tS their «ops. At the bottom we see a typical rain forest of the Philippines. It is so dense 
water to tneir crops, travelers are glad to follow the watercourses. 


has a high, rugged interior 
with a fringe of narrow 
coastal plains. Only a few 
contain wide valleys suit- 
able for farming. 

Included in the bound- 
aries of the country are 
7,083 islands but many are 
mere rocky points peeping 
out of the sea or wave- 
washed coral reefs (see Cor- 
al). Only 462 are larger 
than one square mile, and 
less than 1,000 are inhab- 
ited. The total area of the 
islands is about 115,600 
square miles. The two larg- 
est islands are Luzon, the 
size of Ohio, and Mindanao, 
as large as Indiana. They 
account for two-thirds of 
the area. Other islands rank 
in size as follows; Samar, 

Negros, Palawan, Panay, 

Mindoro, Leyte, Cebu, Bo- 
hol, and Masbate. 

Fifty or more of the 
mountain peaks are vol- 
canic, and several craters 
are active. Earthquakes fre- 
quently rock the land. 

Mount Mayon in southern 
Luzon, the most beautiful 
of the volcanoes, lifts a per- 
fect cone almost 9,000 feet 
into a perpetual cloud of 
vapor. Taal, in the midst of 
a lake south of Manila, has 
a crater holding lakes of 
many-colored liquids. Min- 
danao contains Mount Apo, 
the highest summit (9,610 
feet). Off the northeast 
coast of this island is Min- 
danao Deep. This is one of 
the deepest places in the 
world’s oceans. The bottom 
IS nearly 35,000 feet, or 6.5 
®ilcs, below the surface. 

The rivers of the Philippines are usually short and 
^dft. The only ones that exceed 200 miles in length 
are the Cagayan on Luzon and the Pulangi (called the 
oio Grande de Mindanao near its mouth) and the 
Agusan on Mindanao. The largest lake is Laguna de 
ay, near Manila. Lake Lanao and its outlet, the Agus 
iver, in northern Mindanao offer enormous potential 
Water power. Their waters plunge to the sea through 
®^ay rapids and over Maria Christina Falls. 

The Heat and Rain of the Tropics 
Ine Equator lies less than 400 miles south of Min- 
^^ 0 , and the Tropic of Cancer only 300 miles north 


of Luzon. So the entire archipelago feels the con- 
tinual heat and humidity of the tropics. The temper- 
ature varies little from season to season, and frost 
comes only to the higher mountains. Cool ocean 
breezes often moderate the heat. 

Rainfall is heavy, averaging as high as 120 inches 
annually in some places. From May through October 
the southwest monsoon wind brings rain chiefly to 
the west coast of the islands. From November to 
April the monsoon blows in the opposite direction, 
making the east side rainier (see Winds). The vari- 
ation between wet and dry is most marked in the 
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north. The south is likely to have heavy rains at 
any time of the year. 

In the early autumn the much-dreaded typhoon, or 
baguio, often sweeps in from the southeast to do its 
deadly work. Hour after hour the rain descends, 
driven almost horizontally before a furious gale, over- 
turning houses and sending roofs and shutters sailing 
away. Floods turn mountain streams into torrents 
that wash away crops, bridges, and buildings. The 
typhoon strikes chiefly in the section north of Manila. 

Tropical Plants and Animals 

Rain-forest vegetation clothes this rugged land in 
beautiful and bewildering variety, from the useful, 
fast-growing bamboo to the pines of the high ridges. 
There are about 3,000 species of trees that grow to a 
diameter of a foot or more, and the tallest may reach 
a height of 250 feet. Exotic blooms paint brilliant 
patterns against the forest green. I^^ere trees and 
vines have been burned away for primitive farming, 
tough cogon grass springs up, choking out the tender 
plants, and creating vast stretches of grassland amid 
the forests. The familiar tropical fruits, such as 
oranges, limes, and bananas, grow here, as well as 
varieties that are not so commonly known — lansons, 
santols, jack fruits, papayas, and guavas. 

The vivid feathers of such tropical birds as lori- 
keets, parrots, parakeets, and cockatoos flash amid 
the jungle growth. The monkey-catching eagle hunts 
his prey. Hornbills sound their raucous call. In ad- 
dition to many of the birds of Europe and America, a 
great number are peculiar to the East Indies and the 
near-by lands of Asia. 

The wild animals, too, are like those of Asia except 
that the large mammals are missing. Bats are com- 
mon-small ones as well as the giant fruit bats, or 
flying foxes. Monkeys and their relatives include the 
tarsier and lemur. Deer and vdld pigs are hunted as 
game. Civets and wildcats prey on birds and smaller 
animals, and mongooses feast on snakes and rats. 

Reptiles range from the tiny lizards that slither 
over every wall and ceiling to the great crocodiles 
that lurk in jungle swamps and rivers. Cobras and 
tiny green pit vipers are the only poisonous snakes. 
Small pythons are kept as pets in native houses to 
catch rats and mice. 

Insects swarm in the humid air. The seas teem with 
colorful fishes and coral-reef animals. The waters 
of the Sulu archipelago produce pearl oysters. 

The Filipino Peoples 

These fertile, rain-swept, tropical islands support 
more than 19 million people. They are a small, slender 
graceful folk with broumish-yellow skin, black eyes, 
and heavy, straight, black hair. Nearly all of them 
belong to the same Mongoloid stock, sometimes called 
Malayan, which peoples the islands and the mainland 
to the southwest. They came to the Philippines cen- 
turies ago in waves of migration. Scholars have found 
43 separate cultural groups on the archipelago dis- 
tinguished from one another by different folkways 
and racial characteristics. Eighty-seven languages 
and dialects are spoken. These differences have arisen 


from the long isolation of groups on remote islands, 
or in out-of-the-way valleys. Improved communi- 
cation and travel and the spread of public schools are 
gradually erasing the differences among Filipinos and 
making them a unified people. 

The best known among the Filipino peoples are the 
peaceful, farming folk whom the Spanish explorers 
of the 16th century found living along the coasts and 
in the valleys of the north and central islands. They 
had a written language and other elements of civil- 
ization. They were converted to Christianity by the 
Spanish missionaries, and through the years have 
adopted Western ideas and ways. They have been 
most active in the development of education and 
democratic government. The most prominent and pro- 
gressive are the Tagalogs, vv'ho live in the central Luzon 
plain near Manila. The Visayans, who inhabit the cen- 
tral islands around the Visayan Sea, outnumber the 
other tribes. 

The most formidable people with whom the Span- 
iards and Americans had to deal were the Moros, who 
had been converted to Mohammedanism by Arab 
missionaries. An aggressive, warlike people, they 
roamed the inland seas in outrigger canoes with huge, 
bright sails, seizing the cargoes of peaceful craft and 
hunting slaves among the farming tribes. Driven from 
the northern islands by the Spaniards, they concen- 
trated in Mindanao and in the Sulu (or Jolo) islands 
southwest of it. They resisted American rule fiercely 
for years. Though they failed to develop the resources 
of Mindanao, they long prevented the immigration of 
settlers from the crowded islands to the north. As 
they begin to accept education and to cooperate m 
the government, their intelligence and energy is prov- 
ing a valuable asset. They number about 500,000. 


How the Varied Peoples Live 

In the mountain fastnesses dwell some 200,000 
pagan peoples who have refused Christianity and civ- 
ilization and have clung to their primitive ways of 
hfe. Many of these tribes belong to a Mongoloid 
stock related to that of the Christian Filipinos. They 
probably came to the islands first, and W'ere driven 
inland by later arrivals. Best knowm of these tribes 
are the Igorots, Bontoks, and Ifugaos of the northern 
Luzon uplands. The Ifugaos have terraced the moun- 
tainsides, buildmg 1,400 miles of high rock walls to 
retain their tiny fields, and bringing water through 
bamboo pipes to irrigate the rice on which they five. 
Some pagan tribes dig gold, copper, and iron from 
mines that are hundreds of years old, and fashion or- 
naments for trade- The Igorot custom of taking the 
heads of their enemies in tribal feuds was suppresse 
by the constabularyonlyafewdecadesago. Themeno 
these pagan tribes wear loin cloths and sometime n 
sliirt. The women wear a sarong, or tapis, and a jacke . 

Pygmy Negritos— probably the original inhabitant 
of the archipelago — dwell in the remote forests. Thp® 
small, shy, black people, with crispy hair and wi e 
noses, live the most primitive existence, obtauung 
their food by hunting and fishing. They m* 
their meager clothing from the inner bark of a tree. 
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and build lean-tos of 
sticks and grasses to 
shelter them on their 
wanderings. Though 
the pygmies are 
widely scattered 
among the islands, 
theyprobablynumber 
not more than 50,000. 

Few people other 
than Filipinos live 
in the country. 

The 150,000 Chinese 
wield more influence 
than their numbers 
would indicate, since 
they control most of 
the retail trade. 

Americans numbered 
fewer than 10,000 
before the second 
World War and Span- 
iards perhaps half as 
many.Many Japanese 
had settled in the 
hemp-growing region 
around Davao on 
Mindanao before the 
war. Though mestizos, 
or persons of mixed 
racial ancestry, are 
relatively few, their 
importance in public 
affairs is evidenced by 
the fact that Presi- 
dent Manuel Quezon 
Was a Spanish mestizo 
and President Sergio 
Osmena had Chinese 
blood. 

The Filipino 

Farming Family 

_ The typical Filipino 
IS a farmer, called a 
too. He and his family 
are members of the 
Cliristian tribes who 
make up moi e than 90 
per cent of the popu- 
lation of these fer- 

ble tropical islands. . , . ... 

lives in a village, or harrio, and cultivates an sive interest rates— often reaching as high as 100 per 
outljing rice or sugar’ field. In a land w'here nature cent— make complete repayment almost impossible, 
produces such lavish growth, one might suppose that Debt rides the fanner constantly, and he sells his crop 
a farmer would fare well -but the tao has his troubles, at the low harvest price to meet his needs. Laws 
He seldom owns his farm and the landlord, or regulating interest rates have been passed. Farmers 
oodque, rarely pro\ddes land for a garden. So the who grow coconuts for the copra market may owm and 
family’s diet consists almost wholly of rice, with live on their own small groves. They can set aside a 
ksh from a near-by stream or bay. WTen his rice sup- garden patch for sweet potatoes (called camotes), to- 
Ply runs out before the new harvest, he must borrow matoes, onions, cabbages, and other vegetables, so 
from the landlord or the Chinese merchant. Theexces- their diet is more healthful than that of the tenant 
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The volcanic islands of the PhiUppines extend north and south for more than 1,100 miles between the 
Pacific Ocean and the South China Sea. The islands themselves enclose a number of smaUer seas. 
Much of the surface of the land consists of forest-covered mountains. 
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carabao, the leading work animal of the islands. 2 This is one of the many 
tha^arow fip»' “® ®,®“®^- I **°“®® 1‘‘'® a*^® built of materials 

stems fhP^ w^ 1 = frainework and the tall supporting stakes are made of bamboo 

stems, the walls, of plit bamboo, and the roof, of nipa palm leaves. 4 The smile of this farmer, 
or tao, shows the happy, carefree nature for which the FiUpinos are noted. 

fanner. They depend upon a fluctuating market for 
their livelihood, however, and their copra does not 
bring top prices, since it is discolored by their primi- 
tive method of fire-drying (see Coconut). 

The Filipino is apt, however, to have the carefree, 
pleasure-loving temperament typical of tropical folk, 
which enables him to rise above his troubles. He 
loves music and can spend a happy evening singing and 
strumming on his mandolin or guitar. He grooms a 
likely rooster for a cockfight, perhaps borrowing 
again to pay his bets if his bird loses. He revels in 
the color and gaiety of festivals held on church 


holidays, and delights 
in meetings and pa- 
rades during political 
campaigns. Thevreeklj 
market offers him and 
his wife a chance to 
visit their friends and 
to test their skill at 
trading, as well as an 
opportunity to enrich 
theii diet by bartenng 
for a chicken or a 
bunch of bananas 

The Filipino family 
group find consolation 
and satisfaction in the 
teachings of the 
chuich, and look for 

w'ard to a pilgrimage to 

the shrine of a miracle- 
wmiking saint. The 
most famous of these 
is at Antipolo, near 
Manila, to uhich an 
image of Our Lady 
of Peace was brought 
from Acapulco, Mexi- 
co, in 1626 . 

In the villages, rous 
of straw-colored huts 
straggle along an un- 
paved street. Sleepy 
traffic stirs the dust 
or mud. It may he 
a heavy farm cart 
drawn by a lumber- 
ing water buffalo, or 
it may be a ^ two- 
wheeled carriage, 
called a carromala, 

pulled by a small, thin 
old 


pony. At the center of 


the village, an 
Spanish church faces 
the plaza, or public 
square. Here a sta ue 
of Josd Rizal, or w- 
other hero, stands ^ 
neath an overhanging 
tiee. A public market and a rickety grandstan o 
cockfights are near at hand. Though the other bm 
ings may be -weatherbeaten, the schoolhouse 
spick and span from a grassy yard planted witu 
ers and shrubs. , > ^ 

Thickets of bamboo trees and nipa palms supp y 
material foi the Filipino’s house, or nipa hut. _ 
boo poles make the framework and the posts 
the house two or three feet off the wet ground. 
bers are lashed together with rattan, so^ no 
are needed. Strips of split bamboo fashion 
with plenty of cracks that let the air circuia e 
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MORO SCHOOLBOYS ENJOY THEIR LIBRARY 



These Moro boys of Jolo are getting a much broader education than did their 
warlike ancestors who went to school solely to learn the Koran. They study 
farimng and industry besides academic subjects and take part in many sports. 


permit dust and refuse to drop to the 
ground. These floors give a bit under a 
man’s weight, making a softer bed than 
would an American floor. Here the family- 
sleeps -with only a matting square for bed- 
ding. Nipa palm leaves thatch the steep, 
overhanging roof, and are woven with bam- 
boo strips to make the walls. Window open- 
ings are closed at night with a nipa shutter 
to keep out evil spirits. 

The hut of the poorer taos measures 
about six feet square. An extra lean-to may 
serve as a kitchen, where the housewife 
cooks the rice over a simple brazier in a pot 
that also does duty as the serving dish. 

If there is furniture, it will be a table and 
bench. Lacking chairs, the FiUpino can 
squat for hours in comfort. 

Better houses may have two rooms, panes 
made of flat shells in the shutters, and even 
board siding. Keligious pictures or tinted 
photographs decorate the walls. If money 
can be found for their purchase, a clock ticks on the 
wall and a sewing machine stands by the window. 

Busy and Devoted Households 

Close ties of affection and respect bind the Filipino 
family. Children learn to obey the head of the house- 
hold, who directs the affairs of the family as a unit, 
rather than permitting its members to make indi- 
vidual plans. If the father and mother die, the eldest 
son or daughter takes over the management of the 
home. When grave decisions must be made, all but 
the smallest children may be consulted in a family 
conference. When the Angelas bell calls to evening 
prayer, the little children stop their play to come and 
kiss the hands of parents and elder sisters and brothers. 
Family loyalty and generous hospitahty are the basis 
of the pariente system whereby needy kinfolk are 
welcomed into the home of a relative. 


The tao -wife usually controls the household finances 
and occupies a responsible position in the home in 
accordance with the Malayan tradition which made 
the woman the guardian of the rice seed. The well-to- 
do woman, who has been more influenced by Spanish 
customs, tends to hold a dependent and secondary 
position in the family. Under the Philippine consti- 
tution, women have the same suffrage rights as men. 
To vote, they must be able to read and -write English, 
Spanish, or a native dialect. 

The tao household rises at da-wn and keeps busy tm- 
til dark, except for siesta time during the intense 
heat of noon. The rice crop demands much work, and 
the whole family helps -with weeding and harvesting. 
A small boy of five or six rides and guides the cara- 
bao, or water buffalo, as the huge beast pulls the 
plow or goes to a wallowing hole at noon to cool its 
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Pe^le^o grow sturliV/Sid FiUpmos has increased by five inches since 1898. 
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hairless hide. Children help tend the chickens or pigs 
that live under the house and serve as garbage col- 
lectors. Daughters go with their mothers to wash 
the clothes in a running stream. When no rice mill 
is available, they help to thresh the rice by pounding 
it in a hollow stump, then tossing it on a bamboo tray 
so the bieeze will scatter the hulls. 

Filipino children fly kites, swim, and play a var- 
iety of games — special ones of their own and the 
American sports they have 
adopted — enthusiastically. 

A favorite game called sipa 
uses a rattan ball that must 
be kicked about without 
dropping to the ground. 

Typical Clothing 
of Country and City 

Thin, cotton garments 
clothe the Filipinos. Tao 
men and boys wear light 
tiousers and a jacket or shirt. 

A large, peaked palm-leaf 
hat shields them from the 
sun. Women and gills love 
bright prints, and often wear 
a wrapped sldrt with a blouse 
of a different color. Amer- 
ican styles are worn in the 
cities; and the children of 
the barrios are adopting 
these fashions through their 
school sewing classes. Fili- 
pinas have preserved their 
picturesque national costume 
called the mestiza dress for 
formal wear. The blouse has 
puffy sleeves and a wide, 
upstanding beitha of stiff, 
wiry cloth that forms a flattering frame for the face, 
it may be adorned with exquisite embroidery. The 
skirt is often made from a different fabric and cut 
parties the men's costume, 
ca,fled the barong Tagdog, is a shirt of thin, wiry 
pina cloth made of pineapple fiber. It is open at the 
neck and hangs outside the black trousers. 

The Influence of Christianity 

During the Spanish period the village peonle had 
httle contact with their rulers except through the 
church. The Spamards made no attempt to spread 
education beyond a small group of leaders. Wy 
founded the Umversity of Santo Tomas in 1611 but 
^nllage spools were rare even at the close of their 
regime. They bmlt few roads or hospitals. But their 
Chnstiamty gave the Filipinos more 

fJr t^em with a basis 

for understandmg and accepting democracy and 
other Western ideals, and it served as a unifying force 
among peoples divided by distance and language. 
Today 70 per cent of the people are Roman Catholics 
pother 20 per cent belong to the Philippine National 
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Gregorio Aglipay in 1902. Mohammedans numbei 
about half a million. 

Improvements in Health and Education 
The American regime had its most far-reaching 
effects on two aspects of life — health and popular 
education. When the Americans entered Manila 
they found it one of the foulest places in the Far East, 
Pure drinking water did not exist. Lepers were free 
to go where they wished, and great epidemics of 
smallpox, cholera, and bu- 
bonic plague came and went 
with little or no interference 
from the government. 

The Americans instituted 
a public health program that 
not only eradicated the epi- 
demics but also brought to 
the people information about 
health and nutrition. Hun- 
dreds of artesian wells were 
drilled, and simply because 
they provided pure water 
alone they cut the death rate 
in half. A successful cam- 
paign was waged against tu- 
berculosis, with W'hich, it was 
estimated, one-third of the 
Filipinos were infected. 
Through the Philippine Is- 
lands Anti-Tuberculosis So- 
ciety, sanitariums were es- 
tablished and traveling 
clinics visited the more 
crow'ded parts of the islands. 
The spread of leprosy was 
checked by isolating the vic- 
tims, notably in the CuUon 
Leper Colony. This settle- 
ment, with its own churches, stores, and theater, 
held several thousand patients. 

Before the health program started, four babies 
died in Manila for every five bom. In 1940, 14 out 
of every 15 lived. During these years the Filipinos 
gained five inches in average height and became 
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Church, founded by dissenting Catholics under Bishop 


o-- iiiv;iico in average iieigiiu ciuu 
heavier and sturdier. The population doubled. Credit 
for these advancements goes both to the health pro- 
gram and to the lifting of the standard of living 
above that of any other Oriental people. 

Cooperation between Americans and Filipino® 
brought an advancement in public education un- 
equaled in any other country. United States soldieis 
served as teachers in order to open schools immed- 
iately. Then trained instructors were brought from 
the United States. As native teachers were trained, 
they took over the schools. Instruction in English 
made it more widely known than Tagalog, which was 
adopted as the national language in 1937. Englis 
and Spanish are official languages. Nearly all news- 
papers and magazines are printed in English. 

The school curriculum developed according to the 
needs of the people. Household arts, agriculture, 
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and industrial skills were taught from the primary 
grades upward. Children learned the dignity of labor 
and the benefits that arise from doing needed tasks 
promptly and skillfully. Physical training and athletics 
were stressed. 

Primary schools spread even to the pagan tribes, 
and elementary and secondary schools steadily in- 
creased. Adult classes were organized in 1936 to 
teach vocations and citizenship. The University of 
the Philippines in Manila, with an emoUment which 
at times reached 8,000, headed the state-supported 
institutions for higher education. Teacher-training, 
agricultural, and vocational colleges were scattered 
through the populous provinces. 

Bombing, sheUing, and wanton destruction by the 
Japanese damaged or completely demolished most of 
the Philippine schools and colleges. But a few months 
after liberation, the government began rebuilding 
the educational system on v/hich the people’s progress 
toward self-rule had been based. 

The Filipinos’ actual practise in self-government 
began with choosing their own municipal ofiicers, 
and expanded to provincial and national elections. 
Year by year more cml service posts w'ere placed in 


the largest harvests. Sugar became the chief export 
crop because it could be sold in the United States 
without duty. The prospect of losing this advantage 
after independence posed one of the leading economic 
problems of the islands. About 2,000,000 people were 
dependent upon sugar raising and processing for a 
livelihood, yet they were too remote from world 
markets for open competition. The United States 
Congress set up a system of gradually declining duty- 
free import quotas to give the Filipinos time to ad- 
just their economy, and to learn to grow new, varied 
and more profitable crops. 

Changes in crops or improvements in farming meth- 
ods are difficult to bring about in the overcrowded 
sections of the islands. The conservative landowners 
and the untrained share croppers alike tend to cling 
to the crops and methods they know. On Mindanao, 
however, many stretches of land are undeveloped — 
even unexplored. The Philippine government plans 
to use this frontier country as a laboratory for devel- 
oping new crops and improved farming methods. The 
National Land Resettlement Administration was es- 
tablished by the Commonwealth government in 1939 
to aid tenant farmers from the north to get small 
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native hands. By the time ^ cosmopolitan street in p^rewar cebu 
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for rice paddies. 

Coconut groves flourish on the sandy coastal plains, 
making the islands one of the world’s chief exporters 
of coconut oil, copra, and related products. The 
nhaca plant, which produces a strong, elastic, water- 
r^tant fiber called Manila hemp, is another valu- 
able export crop. The wet tropical climate of Min- 
anao and southern Luzon gives rise to high yields 
(see Hemp; Rope). Tobacco, one of the chief products 
under Spanish mle, has declined in acreage and value. 
_ j gar cane grows throughout the archipelago. The 
Volcanic soils of central Luzon and Negros yield 


carts, called earromatas or tartamllas, serve as slow oui inexpensive tancaos. 

IS to be flooded farms of their own in Mindanao’s fertile valleys, 
where they can raise cash crops as well as the food 
/ coastal plains, they need for a better diet. Cotton, rubber, pine- 
chief exporters apples, ramie flber, cinchona, and lambang or tung nut 
products. The have been successfully grown there. Before the second 
elastic water- World War American firms had established pineapple 
3 another valu- and rubber plantations and piueapple canneries on 
iimate of Min- Northern Mindanao, 
to high yields To conserve the vast natural resources of the 
e chief products archipelago for its own people, laws provided that 
•eage and value, public land may be leased and private land purchased 
chipelago. The only by Philippine or American citizens and corpora- 
1 Nearos yield tions. Concessions or leases are limited to 25 years 
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MILLING CANE AT A PHILIPPINE SUGAR CENTRAL 



A cataract ot sweet juice gushes from the sugar cane as it passes under the mill’s knives and 
rollers. A belt carries away the crushed cane (bagasse) to be stored or to be used as fuel. 

and may be renewed for another 25 years. No cor- 
poration may acquire more than 2,500 acres. 

Lumbering, Mining, and Industrial Growth 
The forests which cover nearly 60 per cent of the 
islands promise profitable future development. The 

WHERE COCONUTS GIVE UP THEIR VALUABLE OIL 



These plantation workers are stripping coconuts of their thtrir 

Shaped kernels en a moving belt. TbI coconut lnVs"t^“iltne orSfe 


nation owns the wooded 
land and regulates its leas- 
ing for lumbering. Only 
the fine cabinet woods have 
been exported to the United 
States. White and red 
lauan and tangile are mar- 
keted as Philippine mahog- 
any. 

Mining was making rapid 
progress before the war, 
and gold stood second 
among exports. It came 
mainly from deposits in the 
region of Baguio on Luzon 
which were mined in prim- 
itive fashion before the 
Spaniards arrived. Iron is 
found in Luzon, Samar, 
and eastern Mindanao. 
Other mineral reserves in- 
clude copper, manganese, 
chromite, lead, zinc, and 
coal unsuited for coking. 

Philippine industries are 
mainly those needed to 
process the chief crops; 
sugar centrals and refin- 
eries, rice mills, hemp strip- 
ping plants, cigar and cigarette factories, plants for 
shredding coconut or pressing coconut oil, and saw- 
mills. A few, such as shoe factories, soft-driii plants, 
bakeries, cement plants, and canning factories, serve 
the local markets. Home industries produce export 
goods. Embroideries are 
the chief of these. Con- 
tractors import fine cotton 
cloth, stamp it with designs, 
and distribute it to the 
homes, where women do 
the delicate needlework. 
Girls learn embroidermg in 
the schools, which also sell 
their products. Homo 
weavers make fabrics an 
hats from native fibers. 

Many things sold m 
stores are imported, dueily 
from the United States. 
The leading imports are 
iron and steel goods, auto- 
mobiles, tires, electrical 
machinery, 

nets, cotton goods, ^ ^ , 
cals, meat and dairy pte 
ucts, flour and tobacco 

foreign trade is carne 
with the United States. Ij 
normal times the Ame 
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SANTO TOMAS, 


people get 83 per cent of the islands’ exports and 
send out more than three-quarters of their imports. 

Industry is centered largely in Manila, the largest 
city, chief port, and long the capital (see Manila). 
Large ships and transpacific planes call here. The 
country has only about 1,000 miles of railways, nearly 
all linking Manila with other parts of Luzon. Inter- 
island cutters and freighters stop at several smaller 
distribution centers, such as Cebu on Cebu Island; 
Iloilo, on Panay; Zamboanga and Davao on Min- 
danao; and Jolo, the 
Mohammedan capital 
of Sulu. Baguio in the 
Luzon mountains was 
the American summer 
capital. In 1948 the 
capital was ofiicially 
moved from Manila 
to Quezon City, a sub- 
urb about ten miles 
northeast of Manila. 

But the actual transfer 
awaited new buildings. 

History 

The Philippines were 
discovered by Ferdi- 
nand Magellan, who 
entered Cebu harbor 
in April 1521. During 
a skirmish with the 
natives he was killed, 
but his ships went on to 
make the first journey 
around the world (see 
Magellan). In 1542 
Lopez de Villalobos 
attempted to conquer 
the islands and named 
them “Filipinas” in 
honor of Pnnce Philip 
of Spain. Spanish colo- 
nizing began in 1565 
''hen Miguel Lopez de 


modore Dewey disabled the Spanish fleet in Manila 
Bay (see Dewey, George). By August 13 the Amer- 
icans had occupied the city, and on April 11, 1899 the 
islands passed into the hands of the United States by 
virtue of the Treaty of Paris, after a payment of 
$20,000,000 to Spain. In the meantime Aguinaldo 
had proclaimed the Philippines independent and 
himself their president. His army now attacked 
the Americans. Hundreds of engagements followed 
until his capture on March 23, 1901. On July 4, 

CATHOLIC EDUCATION 


CENTER 



1 Tlniversitv of Santo Tomas, in Mamla, has trained many Filipino 
feaders. DLm°g“h“ JapanesfoVcupatYon, Amencan citizens were interned m the building shown here. 


Legaspi arrived from Mexico with 400 settlers and a 
group of friars. He founded the first Spanish settle- 
ment on Cebu. Before his death in 1572 he had 
conquered the islands and explored a large part of 
the interior. Spain was mainly interested in Christian- 
izing the islands, and the religious motive dominated 
its policy for three centuries. But when it lost its col- 
omes in the Americas early in the 19th century, the 
Philippines were the richest possessions left, and the 
spirit of colonial exploitation grew. 

Filipino resentment against the oppression and extor- 
lon of the Spaniards was fanned into open revolt by 
he^iitings of the patriot Jos5 Rizal. His execution 
on Dec. 20, 1896, spurred on the insurrection move- 
ment. This had come into the open earlier in the 
J ear under the leadership of Emilio Aguinaldo. Two 
Jeats later the United States went to w'ar with Spain 
Uce Spanish-American War). On May 1, 1898, Com- 


1901 a government was established with William 
H. Taft, later president of the Urdted States, as gov- 
ernor general. 

Progress toward Independence 

American pohtical parties took opposite stands 
on the Philippines. A Republican president — Mc Ki n- 
jey — ^^as in ofiice when they were acquired, and the 
Democrats condemned the action as imperialistic. As 
the years passed. Democratic administrations tended 
to give the Filipinos an increasing share in their gov- 
ernment and to call for early independence. Repub- 
lican policies favored longer political apprenticeship. 

In 1916 a large measure of self-government was 
granted when the United States Congress passed the 
Jones Act, providing for a legislature in which 
both houses were elected by popular vote. The date 
for independence was set at July 4, 1946 by the Tyd- 
ings-McDuffie Act of 1934, which created a Common- 
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Here we see Manila’s streets flooded by the torrential rains that accompany 
the autumn typhoon, or baguio. People are wading knee deep in the water, 
busses are stalled, and a horse has fallen in the shafts of a carromata# 


wealth government. The constitution of the Philip- 
pines, ratified by the vote of the people on May 14, 
1935, included an ordinance governing relations with 
the United States during the Commonwealth. It pro- 
vided that the United States was to retain control of 
defense, foreign relations, and major public finances. 

The government constituted for this “daughter re- 
public” resembles that of the mother countiy, and is 
based on the principle of the separation of powers 
among the executive, legislative, and judicial blanches. 
Each of the 49 provinces has a provincial governor 
and a provincial board; each town has a mayor and 
municipal council, who are elected by popular vote. 
Exceptions are the non-Christian and sparsely popu- 
lated provinces governed under the supervision of 
the department of the interior. 

Japanese Conquest and Liberation 

The Filipinos were not permitted to cairy through 
their preparation for statehood in peace. Their 
islands lay in the path of the Japanese drive for the 
conquest of the Far East. In December 1941, a few 
hours after the Pearl Harbor raid, Japan attacked 
the Philippines. Despite the gallant defense by Com- 
monwealth troops and United States forces, under the 
leadership of Gen. Douglas MacArthur, the islands 
had fallen under Japanese control by May 6, 1942 (see 
World War, Second; MacArthur). President Manuel 
Quezdn escaped to set up a government in exile in the 
United States. Sergio Osmena succeeded to the presi- 
dency upon Quezon’s death in 1944. 

Meanwhile fiercely loyal Filipino guerrillas con- 
tinued to harass the Japanese occupation forces. They 
were aided by Americans who had hidden in the moun- 
tains in 1942, and by others — especially counter- 
intelligence men with radio equipment — ^who were 
smuggled in by boat or airplane. 

On Oct. 20, 1944, General MacArthur’s liberating 
army landed on Leyte, to begin the reconquest of the 
islands. Japanese resistance was particularly bitter 
on Leyte and at the siege of Manila. Jungle and moun- 
tains also hindered progress, and enemy troops were 


still fighting in the highlands when the 
war ended. 

On July 4, 1946, the Commonwealth be- 
came the Republic of the Philippines. Its 
first president was Manuel A. Roxas. The 
republic faced a giant task. The war had 
ruined business and destroyed equipment 
in mines, industries, and on farms and 
plantations. Lawless gangs preyed on 
devastated cities. Armed, landless peas- 
ants, called Hukbalahaps, or Huks, de- 
manded division of large estates. 

Communists gained positions of leader- 
ship in the Huk bands. The army was unable 
to break up their looting and guerrilla war- 
fare in Central Luzon. In 1951 President 
Elpidio Quirino’s government started a re- 
settlement program for the Huks in Minda- 
nao. Men who surrendered were offered 
25 acres, ahouse, tools, and work animals 
The United States government worked closely with 
the young republic. A treaty provided that imports 
from the islands would be duty free until 1954 and 
cany reduced rates for 20 years. An agreement in 
1947 permitted the United States to retain military 
bases in the islands for 99 years. A 1947 plebiscite 
anrended the constitution to grant American investors 
equal rights with Filipinos in acquiring and develop- 
ing natural resources. 

In the first five years after the war, the United 
States allocated some 2 billion dollars to the islands. 
This covered grants-in-aid, war damage claims, re- 
construction work, and military expenses. To get 
long-term help from the United States, the republic 
enacted a minimum-wage law and other reforms In 
1952 it signed a mutual defense treaty with the United 
States, and in 1954 it asked that nation to extend 
the trade agreement into 1955. The Huk movement 
receded in 1954 wdth the surrender of its leader. 
Philis'TINES. When the Israelites entered tne 
Promised Land, their greatest enemy proved to be n 
Philistines. They were the strongest of the Canaani 
tribes and they gave the whole country the name o 
Palestine (land of the Phrlistines). Their ponP 
of five cities — Gaza, Ashkelon (Ascalon), Ash o i 
Gath, and Ekron — formed a small drstrict on 
Mediterranean coast southwest of Israel. It m po 
sible that they came originally from some 
center of culture in Asia Minor. Their religion 
an idolatrous worship centering about Dagon, a g 
represented as part man, part fish. Like the 
Phoenicians, to the north of Israel, they were a s 
farmg people; but while the Phoenicians con 
themselves to peaceful pursuits, the Philistmes c^^^ 
tinually harassed the Israelites and sought 
quest to extend their territory to the east, 
finally fell before the great conquerors who one 
another swept Palestine — the Assyrians, Babylon i 

Persians, Ptolemies of Egypt, Seleucids, ^ 

Romans. The name “Philistine” is today useo 
term of contempt for narrow-minded persons. 



203 


PHILOSOPHY 


Philosophy. The word philosophy comes from 
the Greek phildn, meaning “to love,” and sophia, 
meaning “wisdom.” Hence “philosopher” originally 
meant “a lover of wisdom.” The word has since come 
to have many meanings. But in its full sense it is 
only man thinking — thinking about generalities 
rather than particulars, trying to see all time and 
existence as a whole. 

Today, study of the physical world and of man is 
divided into many departments. But at first there 
were no such separate departments of study. The 
early philosophers studied subjects which today 
would be called astronomy, physics, or natural his- 
tory, as well as logic, ethics, and metaphysics, which 
are now called philosophy. 

When we separate one particular aspect of the 
world or of society and study that by itself, we 
usually call this a science. This is especially true if 
we study something which we can coimt or measure 
exactly. On the other hand if we aim not to get a 
precise statement of one particular part but instead 
try to find the meaning of the whole, we call the 
study philosophy. Philosophy has also a moral im- 
plication. Thus we often hear, “He took it philosoph- 
ically,” or “He is a real philosopher.” Such state- 
ments mean that the person’s feelings are properly 
controlled by reason. 

In a narrower and more technical sense, philosophy 
means metaphysics. This is the discussion of various 
abstract questions such as the nature of being and 
the great first causes of things. The sciences use 
such words as space, time, matter, and causality, 
without examining the meanings of the words. Meta- 
physics asks such questions as: What are space and 
time? What is meant by a “thing,” and how does it 
differ from an “idea”? Is good a matter of opinion 
only, or does it have some existence outside of the 
mind? Metaphysics inquires into the cause, the sub- 
stance, and the outcome of all things. 

_ When a person is judging right and wrong, he is us- 
ing the branch of philosophy we call ethics. Some 
consider that we can decide such questions by reason; 
others believe that right and wrong are matters of 
feeling. When we ask what standard shall we ac- 
tually use, some hold that the most important thing 
IS whether our conduct produces happiness; others 
feel that the test is whether it enlarges our life by 
msking us more perfect. Those of the first school are 
Jelled hedonists, from the Greek word that means 
pleasure or happiness”; those of the other school 
nave been called by various names but most fre- 
quently idealists. 

Hedonists are further subdivided according to 
whether they emphasize the happiness of the person 
J^elf or the happiness of others as the true test, 
he first are called egoists, or sometimes epicureans, 
cause the Greek philosopher Epicurus was the 
^ounder of a school which held this doctrine. The 
second group are sometimes called altruists. One 
particular group of altruists who were active in Eng- 
n in the early part of the 19th century are called 


utilitarians, or Benthamites after the English philos- 
opher Jeremy Bentham (1748-1832). Their maxim 
was “the greatest good of the greatest number.” 

“Things” and “Thoughts” 

Our knowledge of nature and our views about life 
may be regarded as having two parts. On the one 
hand we see or hear or touch. On the other, we have 
to arrange or organize in our minds our ideas about 
what we see and hear and touch. 

Some philosophers have thought that the particular 
things we see and hear and touch are the more impor- 
tant. They then aim to form some general principles 
from examining these particular facts. This method 
is called indiudion, and the philosophers who use it 
are called empiricists. The word means that they rely 
upon experience. 

On the other hand, some philosophers have been 
most impressed by the fact that if we can find a 
general law, we can then proceed to imderstand or 
judge particular facts by bringing them under this 
general law. To begin with a general law or rule and 
proceed to particular cases is called deduction, and the 
philosophers who have tried to understand the uni- 
verse by first grasping its general nature are called 
rationalists. 

A newer school, called pragmatism, has still another 
method of approaching these problems. This school 
believes that value in use is the real test of the truth 
and meaning of any idea. When anything is as- 
serted as truth, the pragmatist asks, “What sensible 
difference will it make to anybody, whether we ac- 
cept or reject this proposition?” 

Pragmatism was firet formulated by C. S. Peirce, 
an American scientist. William James developed and 
popularized it and became the leading pragmatist. 

It is very evident that there are a great many sep- 
arate things, such as rocks and trees and persons; 
it also seems clear that our body is one thing and 
our mind is another. On the other hand all these sep- 
arate things are in some sense related to one another. 
That is, they go together to form a whole. A man’s 
mind and body together make up one person. Every 
part of the universe is probably affected by every 
other part. Those philosophers who have emphasized 
the unity of the world are called monists. Those who 
consider the distinctions and separateness between 
things most important are called pluralists. 

Materialism and Idealism 

Perhaps the simplest distinction in oim world is 
that between persons and things. Persons are alive 
and think and move of their own will. Things do not 
move unless they are acted upon by some other thing 
or by a person. Some philosophers have thought of 
the world as though it were all made up of things, or 
to use the technical term, of matter. They have been 
called materialists. Others have believed that the 
world is to be regarded rather as though it were to 
be understood also as mind. They have been called 
idealists. 

Besides metaphysics and ethics, there are two other 
important divisions of philosophy. Logic is the science 
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of t.TiinVing ; and of classifying arguments into good 
and bad (see Logic). Aesthetics is the science of the 
beautiful, in its broad sense— including the sublime, 
comic, tragic, pathetic, and ugly (see Arts, The). 

Leaders in Developing Philosophy 
The first people to think systematically about the 
great questions of the imiverse and give philosophy 
a meaning were the ancient Greeks. Famous Greek 
philosophers include Thales, Heraclitus, Democritus, 
Aristippus, Socrates, Plato, Aristotle, Pythagoras, 
Epicurus, Zeno, and Diogenes (see Aristotle; Epicte- 
tus; Plato; Pythagoras; Socrates). The Romans bor- 
rowed their philosophy from the Greeks. Lucretius, 
Cicero, Marcus Aurelius, Epictetus, Plotinus, and 
Boethius all carried on the Greek tradition in some 
form (see Cicero; Marcus Aurelius Antoninus). 

During the Middle Ages, 



philosophers worked to 
harmonize the doctrines 
of Aristotle with the 
teachings of the church. 

Their thinking, knoum as 
Scholasticism, was devel- 
oped by such famous medi- 
eval philosophers as Duns 
Scotus, Thomas Aquinas, 

Peter Lombard, Abelard, 

Anselm (see Abelard). 

The Revival of Learn- 
ing impelled men to strike 
out into new paths of 
philosophic thinking. 

Francis Bacon, the great 
English philosopher, laid 
the foundations of modern 
empiricism. The French- 
man Descartes established principles which underlie 
modern rationalism (see Bacon, Lord Francis). 

During the last three centuries important contri- 
butions to philosophic progress have been made in 
each of the leading nations of Europe, as well as in 
the United States. The outstanding names in England 
aie Thomas Hobbes, Jolm Locke, George Berkeley, 
David Hume, Dugald Stewart, Jeremy Bentham, John 
Stuart Mill, Herbert Spencer, T. H. Green, and Bert- 
rand Russell. Germany produced such epochal think- 
ers as Leibnitz, Kant, Fichte, Hegel, Schelling, Scho- 
penhauer, Nietzsche, and Herbart. France is repre- 
sented by Malebranche, Condillac, Diderot, Pascal, 
Rousseau, Voltaire, Comte, Cousin, Henri Bergson, 
and Jacques Maritain. Holland produced the great 
Spinoza. The United States is chiefly known by the 
work of Jonathan Edwards, Ralph Waldo Emerson, 
William James, John Dewey, and the Spanish-born 
George Santayana. (See Emerson ; Rousseau ; Voltaire.) 
Phlox. A favorite garden and wild flower is the 
phlox. The bright colors of the blossoms — blue, 
purple, pink, crimson, salmon, and white — gave the 
flower its name, the Greek word for “flame.” 

The wild blue phlox, or sweet William, grows in 
the spring in moist woods from Canada to the Gulf 


The garden phloxes are colorful and showy plants that blooxn all 
summer, Kotlce the salver-^form flowers, characteristic of both 
the wild and garden phloxes* 


coast. It is an erect plant, one to two feet tall, with 
flowers about an inch across. The western sweet 
William has pink blossoms. Prairie phlox, a large 
plant with pink or purple flowers, grows on the open 
prairies in the summer. Ground or moss pink has 
short, spreading stems that form a compact ground 
cover like moss. The small delicate blossoms stand 
two to six inches above the ground. The leaves are 
thick and needlelike. Alpine phlox, also a creeping 
plant, grows on rocky mountain slopes. 

The garden phloxes are annuals or perennials. Both 
are easily cultivated, but require fertile soil, and 
plenty of moisture and sunshine. With proper care 
they bloom profusely throughout the summer and fall. 
They may be grown from seed, but usually new plants 
are reared from the vigorous young shoots on the 

outside of the clump. Old 
clumps should be divided 
and transplanted every 
year or two. This is done 
in the fall when growth 
has stopped. ^ 

The phloxes belong to 
the genus Phlox of the fam- 
ily Polemoniaceae. Nearly 
50 species are native to 
North America. The blos- 
soms grow in clusters, 
called cymes, at the top 
of the stem. The flower 
has a calyx of five slen- 
der, pointed sepals. W 
corolla is a narrow tube, 
opening out to five sal- 
ver-form (flaUspreading) 


CLUMP OF GARDEN PHLOXES 


petals. 


The scientific name of the sweet William, 


Phloi 


divaricata; of w'estern sweet William, P- longifolw, 
prairie phlox, P. pilosa; moss pink, P. suhulata; Alpine 
phlox, P. Douglasii. Most garden aimuals are varieties 
of Phlox Drummondii, native to Texas. Perennials are 
varieties primarily of P. panicidata and P . macula a. 
(For illustration in color, see Flowers.) 
Phoenicians (fe-nlsh'am). More than 2,000 yeare 
before Columbus’ day, Phoenician mariners saile 
Alediterranean and southwestern European po' 
People came to buy their wares, for the Phoenician 
W'ere the great merchants of ancient times. 
sold rich treasures from many lands — ^perfumes a 
spices from the Far East; fine linen from Egypt; 
from Arabia; vessels of brass, silver, and gold nia 
by their own skilled artisans; ornaments of carv 
ivory; and emeralds, coral, agate, and amber. 

These Phoenicians (the Canaanites or Sidoni 

of the ^Bible) were Semitic people, "^^^^/nno'railes 
was a narrow strip of the Syrian coast about 2UU 
long and about 20 miles wide. It was a ^ 
pastures, orchards, and vineyards, but so scanty 
the Phoenicians were forced to sea for a living, 
passing their teachers the Egyptians, they -j 
the most skillful shipbuilders and navigators ol 
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PHOENICIANS BRINGING HOME TIN FROM BRITAIN 



WUh a full wind helping them, these Phoenician manners V fhf ‘^ticf how h® a^‘rope® w«e 

uVed m'^sfre^ntt^thrshTplIipec^^^^^ This checked bending as the galley passed over waves. 


time. They worked the silver mines of Spain, passed 
through the Strait of Gibraltar, and founded the city 
of Cadiz on the western coast. They sailed to the 
British Isles for tin, and may have even passed 
around southern Africa. They founded many colonies, 
the greatest being Carthage. This city grew into a 
great empire and rival of Rome (see Carthage). 

The Phoenicians began to develop as a great sea- 
faring, manufacturing, and trading nation when the 
Cretans — ^the first masters of the Mediterranean 
were overthrown by the Greeks (see Aegean Civihzar 
tion). Not only did they take the fine wares of the 
Eastern nations to the Western barbarians, but they 
became skilled in making such wares themselves es- 
pecially metalwork, glass, and cloth. From a shellfish, 
the murex, they obtained a crimson dye, called Tyrian 
purple. This was so costly that only kings and rich 
nobles could afford garments dyed with it. Purple be- 
came the symbol of kingly rank and great wealth. 

But their most useful service was spreading the 
alphabet. The alphabet had apparently been invented 
by another Semitic people (see Alphabet) ; but Phoe- 
nician traders, who used it to keep their accounts, 
played an important part in carrying it to the other 
peoples of the Mediterranean. 

The Wealth of Tyre and Sidon 

There were twn great cities of Phoenicia Sidon 
Ibe center of the glass industry, and Tyre the center 


of the purple industry. In the middle of the 10th 
century b.c. Tyre assumed the leadership of all 
Phoenicia. Friendly relations were estabhshed with 
the Hebrews, and King Solomon sent to King Hiram 
of Tyre not only for materials but for skilled work- 
men to build the temple. There were none with “skill 
to hew timber like unto the Sidonians.” 

In the 6th century the Phoenicians supplied the 
great fleets with which Darius and Xerxes attacked 
Greece. Usually they submitted readily to foreign 
conquerors and paid tribute. In return, they were al- 
lowed to pursue their commercial enterprises as they 
Uked. Alexander the Great in 333 b.c. took Tyre, 
after one of the greatest sieges of history. In 64 b.c. 
Phoenicia came under the control of the Romans, and 
under their rule the native language and institutions 
soon became extinct. 

The chief divinities of the Phoenician rehgion were 
the god Baal and the goddess Astarte, or Astoreth. 
In times of great distress human sacrifices were 
offered to the god Moloch. 

Today the small island on which Tyre once stood 
is connected with the mainland by a broad tongue of 
land. It grew out of the mole built during Alexander’s 
siege. The city site is occupied by Sur (population, 
1946 census, 9,455). Luxnriant fruit gardens flourish 
where Sidon once stood. They furnish the main sup- 
port of the modem city of Saida (17,739). 
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Phoenix, Aeiz. One of the fastest-growing cities 
in America is Phoenix, the capital of Arizona. A 
favorable geographic location has contributed greatly 
to the city’s rapid growth. Lying almost midway be- 
tween El Paso, Tex., and Los Angeles, it is an im- 
portant trade and transportation center for the entire 
Southwest region. It is also the shipping point for 
products of the fertile Salt River valley. 

But the chief reason for the city’s prosperity is 
its healthful climate. It is especially noted for 
its clear, dry air and many sunny days. During the 
winter months the av- 
erage temperature of 
Phoenix is in the 70’s 
and rainfall is rare. 

This pleasant climate 
has made Phoenix one 
of the nation’s leading 
winter resorts. Enter- 
taining its guests in 
the gay, informal man- 
ner of the “Old West” 
has become the city’s 
biggest business. 

Tourists are also at- 
tracted by the city’s 
scenery and many rec- 
reational facilities. 

Residential streets are 
Imed with palms, green 
lawns, and semitrop- 
ical floweis. On the 
outskirts of Phoenix 
are picturesque ranches and luxurious resort hotels. 
Near by is South Mormtain Park, one of the largest 
city parks in the United States. It covers 14,000 
acres along the slopes of the Salt River Mountains. 
Other pomts of interest are the State Capitol and 
the Phoenix Indian School. 

Phoenix lies in the center of the huge saucer-shaped 
valley of the Salt River. This region was once only 
sunburned desertland. But an irrigation system, 
based on dams on the Salt River, has made it a rich 
agricultural area of some 400,000 acres. Tons of vege- 
tables, citrus fruits, and melons are grown here the 
year round and trucked into Phoenbr for shipment 
all over the United States. 

The city’s name was suggested by ruins of prehis- 
toric mounds and irrigation ditches in the valley. An 
early settler proposed the name “Phoenix,” for the 
fabled Egyptian bird that could rise fiom cremation 
and live again. Incorporated as a city in 1881, 
Phoenix adopted a council-manager government in 
1949. Population (1950 census), 106,818. 
Phonograph. If you cannot go to hear a sjunphony 
orchestra or your favorite jazz band, you can do 
almost as well by listening to them on a phonograph 
recording. Moreover, you can play your recording 
again and again. Once the voice of a famous singer or 
the music of a soloist or orchestra is captured on a 
record, you can preserve it indefinitely. 


Inventors have made this possible by harnessing 
the properties of sound. Sounds such as speech, sing- 
ing, and instrumental music are caused by vibrations 
of air (see Sound). To reproduce sounds as the phono- 
graph does, we must “catch” the vibrations in some 
way on a record. Then we can use the record to re- 
produce the vibrations on a phonograph or any other 
type of record player whenever we like. 

How Sounds Are Recorded 
The simplest system of making a record catches the 
air vibrations in the mouthpiece of a tube. The other 


end of the tube bears a flexible disk and a cutting 
tool. The vibrations of sound make the disk flutter, 
and the tool moves with the disk Meanwhile, a plate 
of soft, waxy material is revolving beneath the tool 
The surface of the plate has a continuous groove that 
spirals around from the outer edge almost to the 
center. The point of the tool rests in the groove and 
marks it from side to side as the plate revolves. Thus 
the plate catches a record of the sounds poured mte 
the tube. 

To reproduce these same sounds, the process is 
reversed. The cutting tool is removed and a needle 
is put in its place. As the record revolves, the ® 
follows the markings in the groove and causes t e 
disk to vibrate. This vibrating motion of the dis 
moves the air in the tube and produces sounds. 

Early and Modern Recording Devices 

Of course, this is a simplified description oi 
modern phonograph. But the first phonograph 
just as simple as this. It was invented by Thomas 
Edison in 1876 and patented in 1877. . 

This “talkmg machine” had a tube with a nji 
membrane stretched over one end and a steel 
on the outside of the membrane. For his record, _ ' 
son used a wax cylinder. The cylinder was ."?*,• 
spiral groove from end to end and covered with 
foil. A driving device kept the cylinder spinning an 
also moved it slowly past the steel needle. As som 
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Phoenix, the capital of Arizona, lies in the Salt River valley, often called the “Valley of the bun» 
Here it rains less than eight inches a year, but irrigation has made the valley highly proaucnve. 
The aerial picture shows the Phoenix Range rising from the valley floor to the north of the cny# 
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one spoke into the tube, the sound vibrations moved 
the needle, and the needle pressed the tin foil into the 
groove mth varjdng force. Thus the foil received a 
record of the sound. A refined version of this de- 
vice is still used in the mechanical type of dictating 
machine {see Dictating Machine). Emile Berliner 
invented the flat, disk type of record in 1887. 

Some of the sounds recorded and reproduced by 
these early methods were faint, and a large hom was 
used to make them heard. Later 
the hom was curled up and en- 
closed in a wooden cabinet. The 
sides of the cabinet helped am- 
plify the soimd. Now sounds are 
amplified both for recording and 
for playing by vacuum tubes 
and electromagnetic devices. 

The modem recording 
method converts the me- 
chanical soimd waves in- 
to a series of electric 
currents. These in turn 
operate the cutting tool 
on the waxy disk. First 
the sound is directed in- 
to a microphone. This 
contains a vibrating met- 
al disk called a dia- 
t phragm. Carbon grains 
are in contact with the 
diaphragm, and an elec- 
tric current passes 
though them. As sound 
hits the diaphragm, the 
vibrations alternately 
pass through and sepa- 
rate the carbon particles. 

When the carbon parti- 
cles are closely packed, 
they conduct the current 
readily. When the parti- 
cles fall apart, the spaces 
between them offer re- 
sistance to the flow of 
current. This alternate 
conducting and resisting 
causes the current to 
fluctuate in strength. 

^6 fluctuating current 
is strengthened in a 


special vacuum tube called an amplifier. The am- 
plified current then goes to a magnet with an attached 
cutting tool. The entire action of the diaphragm and 
carbon particles resembles that of your telephone 
transmitter {see Telephone). 

Another method uses the vibrations of the dia- 
phragm to generate electric current. Instead of car- 
bon particles, crystals of Rochelle salts are attached 
to the diaphragm {see in Fact-Index, Rochelle salt). 

HOW THE PHONOGRAPH DRAWS 
SOUND FROM THE RECORD 
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Here we see the main parts of 
a phonograph installed in a 
radio cabinet. At the bottom a 
diagram indicates step by step 
how the phonograph works. A 
needle on the pickup arm 
rests on the record and vi- 
brates as the record turns. The 
vibrations are converted to 
electric current in the crystal 
pickup. The current passes 
through three electronic vac- 
uum tubes which amplify it 
17,000 times. These tubes are 
caUed the pre-amplifier, the 
audio amplifier, and the power 
ampUfier. The current can be 
adjusted for volume and tone 
along the way, and it is con- 
verted to sound in the loud- 
speaker. Note how nnplayed 
records are supported on the 
selector arms. As one record 
finishes, another drops directly 
over it until the whole stack is 
played. The pickup arm auto- 
matically moves away and re- 
turns, adjusting itself to the 
height of the stack of records 
on the turntable. 
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These crj^tals produce electric current when pres- 
sure is applied to them. The vibrating diaphragm 
furnishes the pressure, and the crystals set up tiny, 
fluctuating currents. These are amphfied and sent 
to the magnet that operates the cutting tool. 

The plate cut by tlie recording tool is used to make 
a “matrix” die. From this the records are made. 
The die is a reverse image of the original plate, with 
ridges instead of grooves. It is pressed onto blank 
record plates, and each record then becomes a rep- 
lica of the original. 

Formerly all records were made of shellac. But 
shellac is brittle and the records broke easily. Now 
most records are made of a mixture of shellac and 
cla}’’, paper coated vdth shellac, glass, or aluminum. 
"Unbreakable” records are made of vinyl plastic. 

Records are made to be played at one of three turn- 
table speeds — 7S, 885, or 45 revolutions per minute. 
The older, ‘‘standard’’ speed is 78 r.p.m. For long 
classical works this speed has been virtually super- 
seded since 194S by 88-3— r.p.m. disks. A 12-inch 
“LP” (long-plajdng) record provides up to 82§ 
minutes of music on one side. Ten-inch “LP’s” are 
frequently used for collections of popular or classical 
pieces; one such record is equivalent to a standard 
album of sLx to twelve sides. (Radio transcriptions 
are made on 883-r.p.m. disks that play for 35 
minutes.) hlany single popular pieces and short 
classical works are recorded at 45 r.p.m. These seven- 
inch disks play for as long as eight minutes. Record 
plaj'ers that play at all three speeds find a wdde 
market. 

Playing the Record 

Sound is drawn from a phonograph record by the 
same type of process that locks sound in the record. 
The record revolves on a turntable, and the needle 
is held in the record groove by a pickup arm. You 
can see both of these in the picture on the preceding 
page. The base of the needle presses on crystals of 
Rochelle salts held in the pickup arm. The crystals 
set up an electric current that fluctuates in step 
with the vibrations of the needle. The current 
is amplified and sent to a magnet, called a voice 
coil, set in a paper cone inside the loud-speaker. 
The voice coil pushes and pulls the cone and sets 
up the mechanical vibrations that we hear as sound. 

After the second World War, a strong demand 
arose for high-fidelity (“hi-fi”) record-pla3dng equip- 
ment. This equipment seeks to reproduce music 
exactly as it is recorded. The human ear detects 
sound from about 16 to 20,000 C3’^cles, or vibrations, 
per second, and most of this range (up to 15,000 
cj^cles) is recorded. Good conventional equipment re- 
produces only about half this range— from about 
100 to 7,000 cycles. Using special pickups and 
speakers, the finest hi-fi players reproduce it all. 

Many phonographs have devices that change rec- 
ords automatically. In the type shown in the picture, 
two supports, called selector arms, hold a stack of 
records above the turntable. When the record on the 
turntable finishes playing, the selector arms open to 


drop the bottom record of the unplayed stack directly 
over the record on the turntable. The pickup aim 
automatically moves out of the way and then I^ 
turns to begin playing the new record, readjusting it- 
self to the height of the stack. These motions are 
repeated until all the records have been played. The 
electric motor that provides power for tie turntable 
also runs the record changer mechanism. Coin-oper- 
ated phonographs, popularly called “juke boxes,” 
have selector arms that pick out of a stack any record 
the patron chooses. 


Other Recording Devices 

Sound can also be preserved by means of the mre 
recorder or tape recorder. The “record” is a steel 
wire or a paper or cellophane tape coated with metal- 
lic powder. The sound to be recorded is changed to 
its equivalent in electric current. This activates an 
electromagnet which magnetizes a moxdng wire or 
tape in patterns that correspond to the sounds. 

The ware or tape can be played back at once through 
a special electrical ampUfjdng sy^stem. The wire or 
tape can be demagnetized and used again and again. 
Tape is increasingly used for the initial recording of 
music intended for release on disk records. Unlike a 
master disk, tape can be edited with scissors and 
paste. The best parts of several performances can be 
spliced together to make a nearly perfect recording. 
Phosphorescence (fds-for-es'ens) and Lot- 
NESCENCE. Is there any similarity between the n^ 
of a firefly in the summer night and the glow of a 
luminous watch in the dark? Many minerals, & 
pecially the sulphides of calcium, strontium, an 
barium, shine in the dark, but they do so beffl® 
they have been previously exposed to light. 
creatures also generate light, but in a way tba is 
quite different. Phosphorescence, in its strict sen^ 
apphes only to the property possessed by some ^ 
stances of continuing to shine in the dark, 
giving off noticeable heat, after exposure to ugh 0 
other forms of radiation. ,, , 

The light of living organisms is more properlj^^^ 
luminescence or bioluminescence. It is not proa 
by phosphorus, which is a very poisonous elemffl • 
the lantern of the firefly there are two ’ 

luciferin and ludferase. These are manufactur . 
the cells of the animal. In the presence of 
water, luciferin unites with oxygen and 
Luciferase is a sort of en^mie or ferment . *U^ijgve 
the process and keeps it going. Scientists e 
that nearly all animal luminescence is 
this way. In a few cases, as in some cuttkfis ^ 
light appears to be produced by bacteria loca 
little tissue nests. . j (j,e 

Many animals of the ocean are lumino^, 
so-called phosphorescence of the sea is due to P^^^^ 
which happen to be present in enormous n _ ^ 
There are luminous fish, worms, centipedes,^ 
and other forms of life. Luminous bacteria 
decaying flesh to emit light, and ^nes- 

produce the “fox-fire” of rotting wood. Li 
cence is often spoken of as “cold light. 
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Phosphorus. The word “phosphorus” in Greek 
means “light bringing.” Each time we light a match 
we can see why the chemical was given this name. 
Phosphorus bums readily, and rubbing it will produce 
heat enough to set it afire. In 1831 Charles Sauria dis- 
covered how to place phosphorus on match tips. It 
has been used on kitchen match tips or on safety 
match boxes ever since (see Matches). 

The most important use for phosphoms, however, is 
in fertilizers. Calcium phosphate (a compound of 
phosphorus and calcium) is present in all fertile soil. 
Plants need it in order to live. The soil contains 
enough for wild plants; but when farmers take crops 
year after year from the soil, the supply of phosphorus 
must be renewed. Most commercial fertilizers con- 
tain phosphoms (see Fertilizers). 

Animals as well as plants need phosphoms for 
health. They get their supply from the plants they 
eat. Good sources of phosphorus for human beings 
are milk, cottage cheese, fish, and egg yolks. Phos- 
phoms is needed particularly in the formation of 
bones and teeth. Normal bones contain about 58 per 
cent of calcium phosphate. 

Phosphoms is valuable for its effect on metals. 
For example, it strengthens steel. It is also used to 
make glass opalescent, in rat poisons, and in war for 
smoke screens and incendiary bombs. 


PHOTOELECTRIC 

Most of the phosphoms is obtained from phosphate 
rock, apatite, and bones. Phosphate rock, or phos- 
phorite, occurs as a deposit in limestone and other 
rock and as pebbles in sands and clay. It is mined 
chiefly in North Africa, in Kazakhstan in central Sov- 
iet Asia, and in Florida, Tennessee, Montana, and 
Idaho. Apatite (calcium phosphate fluoride) is a 
rocklike mineral. It is mined in Canada, Norway, and 
Virginia. Phosphorus is derived from phosphate rock 
by heating it with carbon in an electric furnace. It is 
also obtained from bones by burning the bones and 
treating the ash with sulfuric acid. 

Phosphoms is a chemical element. Hennig Brand, 
an alchemist of Hamburg, Germany, discovered it in 
1669 while he was hunting for the “philosopher’s 
stone.” It does not occur alone in nature because it 
is intensely active. It is always found in combination 
with some other element. The most common combi- 
nation is calcium phosphate. In this form it is abun- 
dant in certain rocks as well as in soil. 

Phosphoms exists in different forms called allo- 
tropes. Yellow phosphorus is a waxy, glistening solid. 

In damp air it slowly oxidizes (rusts) and glows with a 
greenish-white hght. It is extremely poisonous. Red_ 
phosphoms is nonpoisonous. It is made by heating; 
yellow phosphoms in a closed container. (For chemi- 
cal attributes of phosphoms, see Chemistry.) 


ffow LIGHT Makes ELECTRICITY 


PHOTOELECTRIC DEVICES. VTien doors open or 
drinking fountains bubble up seemingly by them- 
selves as you approach, a photoelectric device is 
at work. These devices perform other amazing tasks. 
They are used to set off burglar alarms, detect fire 
and smoke, and act as safety guards on factory ma- 
chines. They count objects, find impurities in drink- 
ing water, and can distinguish between more than 2 
million shades of color. They reproduce sound from 
the sound track on motion-picture film, 
and they are important parts of televi- 
sion and telephotography mechanisms. 

At the heart of all photoelectric de- 
vices is a small electronic tube called 
a phototube. The phototube is built to 
make use of an action called the phoio- 
eledric effect. This effect occurs when 
ight strikes light-sensitive metal sur- 
aces, causing them to give off elec- 
rons and to become positively charged. 

How a Phototube Works 
The phototube may be a vacuum tube, 

^iid other gases, or it may be 
cd nith an inert gas such as argon. It 
usually contains a curved piece of metal, 
va led a cathode, and a slender rod, the 
onode. The cathode is coated with a 
metallic substance ivhich is very sensi- 
I'e to light. VTien a light beam strikes 
)e cathode, electrons are instantly 
Ei'en off from the coating. 


All light can be considered as being made up of 
separate packets of energy called photons. "When pho- 
tons strike the cathode, the electrons in the light- 
sensitive substance absorb their energy. The elec- 
trons thus acquire enough energy to escape from the 
surface of the metal. If the anode is positively 
charged the electrons are drawn to it. 

This movement of electrons from cathode to anode 
constitutes electric current. The brighter the light 


THE PHOTOTUBE “SEES” 
A PRINTED PAGE 

With this photoelectric device, blind 
people can “read” a printed page. It 
works something like the sound me9h- 
anism in a movie projector (see Motion 
Pictures). Here a blmd person scans a 
line of print with a hght beam. The 
letters make the light reflect back with 
varying strengths. These cause changes 
in the phototube current, which are 
translated into distinguishable sounds. 
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that strikes the cathode, the greater 
the number of electrons that are re- 
leased and the greater the current 
that flows through the tube. Thus 
any change in brightness, or inten- 
sity, of light falhng on the tube in- 
stantly results in a change in the 
flow of electric current. Most pho- 
toelectric devices depend upon a 
changing light intensity to operate. 

Light can tear electrons from all 
metals and from many other sub- 
stances. The most 'photosensitive 
substances, that is, those which re- 
lease the most electrons because of 
light, are the alkali metals (see 
Alkali Metals). Of this group, 
lithium, sodium, potassium, rubid- 
ium, and cesium are the most 
sensitive metals. These are used 
in coating phototube cathodes. 

Phototube Amplifiers 

The current through a phototube 
is too small to operate any device 
directly. It must flrst be amphfied, 
or enlarged, by another tube, either 
vacuum or gas-filled. This amplifier 
tube is the same kind that is used 
in a radio receiver (see Radio). The 
amplifier is usually connected to a 
magnetic relay, which is a sensitive 
electric switch. This switch may turn on an alarm, 
start a motor, or run a counting device. 

Some amplifiers work when the beam of fight strikes 
the phototube cathode. Most of them work only when 


the beam is cut off. The bottom 
picture on this page shows how 
breaking a beam of infrared light 
rings a burglar alarm. As long as 
the fight shines, the phototube cur- 
rent cuts off the amplifier current 
and the relay cannot operate. fiTien 
the fight is cut off, the phototube 
current stops, the amplifier current 
flows, and the relay closes the 
switch which rings the alarm. 

The only tube that does not need 
an amplifier is the multiplier photo- 
tube. It has several anodes enclosed 
in one glass envelope. Electrons 
from the cathode strike the first 
anode with great velocity and knock 
out electrons from the anode. These 
released electrons (called seaniary 
emission electrons) and the cathode 
electrons are now attracted to the 
second anode, which has a higher 
positive voltage. Each electron 
again releases more secondary elec- 
trons, and this continues, as they 
strike one anode after another. Cur- 
rent from the last anode is strong 
enough to operate certain devices. 
Phototubes Respond to Colors 
Phototubes are sensitive to se- 
lected colors, or wave lengths of 
fight, depending on the kind of metal used on the cath- 
ode. Some metals give off most electrons when stmck 
by visible fight. Others respond more to infrared or 
selected frequencies of ultraviolet fight. For each me - 
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Phototubes come in many sizes and with 
different arrangements of the elements. 
This one shows the important anode and 
cathode clearly. It is fitted to a standard 
four-prong tube base. Two of the prongs 
are idle, since terminals for only one 
current are needed to operate the tube. 


HOW A PHOTOELECTRIC BURGLAR ALARM WORKS 



Here we see how the phototube Wrks as part of a bur/lar alarm. 
(The diagram is extremely simplified, and ptsVyer spurces are 
omitted.) At left, invisible infrared light shines on tliewhototube. 
Electrons flow from cathode to anode, and currentJlrom this 
anode flows through the resistor of the grid circuit off he ampli- 
fier tube. This gives the grid a high negative chayge. When 
the grid is negative, electrons from the amplifier jsjthode are 



repelled by this negative charge and current will j,, m- 

no amplifier current, the alarm cannot Mf- currM* 

truder breaks the infrared light beam. With no “S ’, jqw 
will not flow through the phototube. The amplmei^ current 
less negative than when the light was uubrolma. ^ .gjces the 
flows from the amplifier cathode to the plate. Ini» e jiarni. 
magnetic relay which closes the circuit and sounos 



al there is a certain frequency above or below which no 
photoelectric effect takes place. If red or infrared light 
is to be detected, the cathode is usually coated with 
cesium or cesium oxide on a silver base. A potassium 
surface is most sensitive to a deep purple light. For 
ultraviolet hght, a sodium coating is used. 

A change in the color of light changes the photo- 
tube current. This effect is used to safeguard the 
purity of drinking water. A light shining on the 
water in the mains is reflected to a phototube. Even 
a slight discoloration in the water changes the photo- 
tube current. This change starts a device which 
reroutes water from the mains. "l^Tien discoloration 
disappears the device lets water flow again. 

How Photographic Light Meters Work 

Light not only releases electrons from photosensi- 
tive substances; it can also generate an electric cur- 
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rent. The voltage of this current increases with the 
amount of light striking the photosensitive substance. 
This photoelectric action is called the photovoltaic 
effect, and a device which uses this principle is a 
photovoltaic cell. The cell usually consists of a light- 
sensitive substance that is laid on a semiconductor, 
such as selenium, to form a kind of “sandwich.” The 
two are supported on an iron base. 

When it is exposed to light this cell acts hke a 
battery. When a light beam strikes the surface of the 
substance, a measurable electric current flows through 
the “sandwich.” The light meter used by photogra- 
phers is an apphcation of the photovoltaic effect. It 
measures the amount of light falhng on a subject to 
be photographed By conversion tables (usually built 
into the meter) the settings for lens aperture and 
shutter speed of the camera can be determined. 


ffow PICTURES Are Made into PRINTING PLATES 


PHOTOENGRAVING AND PHOTOLITHOGRAPHY. 

Today newspapers, magazines, and books are filled 
with all sorts of pictures, from comic strips to repro- 
ductions of famous paintings. They include photo- 
graphs, maps, graphs, diagrams, and a great variety 
of drawings and paintings. Colors may range from 
black and white to all the hues found in nature. 

To turn these pictures into print, one of three 
processes may be used: photoengraving, photogravure, 
or photolithography. As the prefix “photo” indicates, 
all three are based on photographic methods. The 
pictures are copied by a camera and then transferred 
to the metal that serves as a printing surface. Other 
than these general similarities, the processes differ 
sharply. To the trained eye each produces a printed 
picture that differs in quality and effect. 

Photoengraving PiCK UP a rubber stamp and 

— notice the lettering or design that 

leaves its inked mark, or impression, on paper. This 
is raised from the surface; that is, it stands in relief. 
The letter on a piece of printing type also stands in 
relief, and in printing the letters, after being inked, 
are pressed against the paper. Thus printing from 
type (or from a plate made from type) is called letter- 
press printing (see Printing). 

Making Line Engravings 

A picture that accompanies words in letterpress 
printing must also present a relief surface to receive 
ink. The simplest type of a letterpress plate is a line 
engraving. It is usually made from a drawing com- 
posed of lines and areas with no gradations of shade 
— a graph, for example. 

The first step is to make a photographic negative 
of the drawing, or eopy, reduced or enlarged to the 
size wanted for the final reproduction. On the nega- 
tive fihn or plate, the lines and solids of the copy 
'^ill be completely transparent and the white spaces 
Will show' as solid black. 

^fiie negative not only reverses the blacks and 
I'hites; it also reverses the picture, as in a mirror. The 


printing plate made from this negative must also be 
a mirror image in order to print correctly on paper. 
To do this, the negative must be turned over. This 
turning may be done by photographing the copy 
through a prism or by stripping the negative from its 
original support. A stripped negative may be com- 
bined with others to make a composite plate. 

After turning, the negative is ready to print on a 
light-sensitive surface backed by a sheet of zinc, one 
sixteenth of an inch thick (called “16 gauge”). The 
surface is made photosensitive by application of a 
solution of egg albumen and ammonium bichromate 
in water. In a printing frame the sensitized zinc is 
exposed to light from a powerful arc lamp through the 
negative. Black areas on the negative (which were 
white on the copy) stop the light. Transparent areas 
allow hght to pass through and harden the exposed 
portions of the sensitized surface. 

After exposure, the surface is covered with a thin 
black etching ink and then washed with water. The 
soft, unexposed portions, including their ink coverings, 
wash away. The hardened portions, with their ink, 
remain. This stage of the process is called an ink 
print. The ink print resembles the original copy ex- 
cept that it is a mirror image. 

Next the surface is dusted with a resin topping 
powder, which sticks to the inked image only. The 
plate is dipped in an acid bath several times. The ink 
and topping powder protect the image; the rest of the 
surface is gradually etched, or eaten, away. Between 
dips, or “bites,” in the acid another resinous powder, 
called dragon’s blood, is brushed against the lateral 
walls of the image area. This protects the image 
against being eaten away from underneath by 
the acid. 

After etching, the plate is cleaned and routed. The 
router is a high-speed mechanical cutter that deepens 
the larger etched areas of the plate and removes un- 
wanted “dead metal” along the edges. 

The Ben Day process is used to add a tint or a uni- 
form pattern to a line engraving. The engraver w'orks 
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by the tiny lines of the 
screen into thousands of 
separate beams. 

These beams "burn” 
tiny dots into the emulsion 
of the film. The smallest 
dot can be seen only mth 
a magnifying glass; the 
largest is about the aze 
of a pinhead. The diam- 
eter of each dot depends 
on the strength of the re- 
flected light which gets its 
strength from the bright- 
ness of the copy area 
from which it is reflected. 
Thus the negative is cm- 
ered with a pattern of 
dots. The dots are equall) 
spaced from their centers 
and they vary in diameter 
according to the bright- 
ness of the corresponding 
areas of the copy. 

The negative is printed 


As the first step in making a halftone, the original picture is photographed. The powerful arc 
lamp throws light on the copy, which is reflected into the camera. The light passes through a 
halftone screen and carries both the image and the halftone pattern to the film. 


with a shading machine that has a film of semitrans- 
parent gelatin holding the Ben Day pattern on its 
underside. He inks the pattern side and transfers it 
either to the negative or to the zinc plate before 
etching. He can choose from moie than 100 pat- 
terns — stipple, grain, stripes, tints, hnes, and tex- 
ture effects. The artist can achieve the same effects 
on the original by laying on it a trans- 
parent adhesive sheet of the pattern. 

Making Halftone Engravings 

The line engraving is suitable for 
printing pictorial matter that needs no 
gradation of shades or tones. To print 
a picture with tonal gradations in the 
letterpress process, a halftone engraving 
is used. 

Making a halftone engraving begins 
with making a photographic negative of 
the copy. This negative is made in a 
special way. Inside the cameia, between 
the film and the lens, is a halftone 
screen. The screen is made of two glass 
plates which are cemented together. 

One is ruled with fine horizontal lines, 
the other with vertical lines. Together 
they form a mesh of tiny squares. An 
arc lamp floods the copy with light. 

Dark areas on the copy absorb most of 
the light and reflect only a small amount. 

Bright areas absorb little light, re- 
flecting the rest. The reflected light 
passes into the camera. As it goes 
through the screen the light is broken 


on a sensitized plate, usu- 
ally made of copper. Then 
this plate is etched in 
much the same wmy as a Ime engra^ring. The etching 
acid eats the dot pattern into the plate, making it 
look like this in cross section: 

These dots transfer ink to the paper. They blend in 
the viewer’s ej'e to re-form the tones of the ongina 

transferring the image to metal 



Here the photographic negative of the picture shown in the 
IS being sprinted on the sensitized surface of a sheet of 


tive and the metal are of the size wanted for final reproouc 
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picture. Halftone screens are classed by the number 
of lines to the linear (not square) inch. They range 
from 50 to 150 lines per inch. The choice of screen 
depends on the kind of paper to be used. The halftone 
engravings used in Compton’s Pictured Encyclopedia 
are made with 120-line screens. This screen has 120 
X120, or 14,400, tiny squares to each square inch 
of screen surface. 


Photogravure 


Gravure printing is sometimes 
called intaglio printing because the 
areas that receive ink are below the surface of the 
plate. In several ways, gravure printing is the 
reverse of letterpress. 

In letterpress the raised surfaces are inked; in 
gravure, the depressed surfaces are inked. (Actually 
the whole plate is inked; then a “doctor blade” wipes 
the surface portion clean.) Both types of engravings 
are made with screens. In letterpress the dots vary 
in diameter; in gra\mre the dots are of equal diam- 
eter but varjr in depth. A negative transparent film 
is used in letterpress; in gravure, a positive trans- 
parency transfers the image to metal. 


Making a Photogravure Plate 

The gravure screen is black glass, crisscrossed 
with transparent lines. Platemaking begins when this 
screen pattern is printed on a special paper called 
carbon tissue. The paper is first prepared by coat- 
ing it with gelatin, then dipping it in a bichromate 
solution to make it photosensitive. By passing a 
strong light through the screen its squares are im- 
printed into the gelatin. The lines in the gelatin 
harden, making them insoluble in water. 

The positive transparency is then laid over the 
lined gelatin and a strong light turned on it. Clear 
areas on the transparency allow much light to pass 
through; dense areas allow only a little. The gela- 
tin under the clear areas hardens nearly all the way 
through; under the dense areas the gelatin hardens 
only on its surface. Thus the depth of hardness in 
the gelatin squares depends upon the amount of light 
they receive. In turn this light varies according 
to the clear and dense areas on the film. 

_ Now the carbon tissue is wetted and laid exposed 
side down on a copper plate (usually curved). The 
paper is peeled aw'ay, leaving the gelatin squares 
sticking to the plate. The plate is then carefully 
gashed to remove the unhardened, soluble gelatin. 
This leaves the plate covered with gelatin squares, 
which stand at various heights. 

In the etching bath the acid eats through the gel- 
atin to make tiny cups in the metal. The speed of the 
acid’s action depends upon the height of the squares, 
fiow' squares allow deep cups; high squares shallow 
Ones. The dot pattern in cross section looks like this: 


I ~mmw} 

la printing, a fluid ink is used. Each cup fills up 
^dh ink, but the shallow' ones can hold only a small 
amount. They leave smaller dots on paper; the deep 
cups print larger dots to recreate the darker areas 


IN A HALFTONE EACH DOT IS IMPORTANT 



After a halftone is produced by photomechanical methods, hand- 
work is often needed to improve it. Here a skilled engraver tools 
out dots in areas that are to be completely white. 



At the left is an enlargement of the girl’s eye from the plate 
above. At the right a small portion of it is “blown up.’’ Com- 
paring the two shows how separate dots blend to form tones. 


of the original copy. The gravure process uses fine 
screens, from 150 to 200 lines. To print words (text) 
by the gravure process, the copy is set in type and 
a proof taken. The proof sheet is photographed and 
is thereafter treated as a picture. 


Photolithography 


Lithography is printing from 
a plane surface and so it is 
sometimes called planographic printing. Printing can 
take place from such a surface because the image areas 
are treated w’ith grease and the nonprinting areas are 
covered with a film of water. Ink sticks to the 
grease but is repelled by the water. 


Making a Photolithographic Plate 
The surface of the metal to be used, usually zinc or 
aluminum, is first treated to give it a kind of tex- 
ture, or grain. This is done by applying a film of 
sand and abrasive to the surface, then rolling steel 
“marbles” over it. After washing, the surface is 
coated with a photosensitive substance, similar to 
the one used in making zinc line engravings. 

A photographic negative, prepared either as a line 
or screened halftone (as in letterpress), is used to 
transfer the image to metal. The print on the metal 
is coated with a greasy litho ink and developed under 
water. The ink is washed off the portions of the plate 
not affected by light and remains fixed on the exposed 
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HOW PICTURES ARE GROUPED INTO COMPOSITES 



Deep-etch lithographic platemaking is a complex 
process. The result is a nearly plane plate etched 
to a depth of about 1/2000 of an inch, considerably 
less than the etched depth of a letterpress plate 
Deep-etch plates last a long time on the press and 
they produce a fine printed picture. In cross section 
all hthographic plates look like this: 


c 


Much lithographic printing is done by the offsA 
method although direct lithography is still widely used 
In offset, instead of the inked plate meeting the paper 
directly, the image is first “offset” to a rubber 
“blanket” and from there transferred to the paper 
This added step means that the negative used in mak- 
ing the plate need not be turned over. The plate is 
the same as the copy; the impression on the blanket 
is a mirror image of the copy; and the final impres- 
sion on paper is again like the copy. 


Skilled workers are stripping negatives from their original 
supports and bringing them together to make composites. This 
process is used in both photoengraving and photolithography. 

areas. Now the plate is delicately etched in weak 
acid. The acid bites only deep enough to help the non- 
printing areas hold water. These areas are treated 
with gum arabic that retains moisture. On the press a 
water roller passes over the whole plate. The non- 
printing areas absorb the water; the greasy printing 
areas repel it. When the ink roller passes over the 
plate the process is reversed. 

AN OFFSET LITHOGRAPHY PROOF 


Making Color 
Engravings 



Pictures with several colors can 
be reproduced by any of the three 
processes. Color separation is the 
first step. The original colored copy is photographed 
through a filter that allows only one color to pass 
through. A different filter must be used and a 
separate photograph made for each color plate. These 
color plates are usually black and the three pri- 
mary colors: red, blue, and yellow. These four colors, 
blended by the dot pattern, are used to reprotoe 
all the colors of the spectrum {see Color). The 
black provides the gray tones. These gray tones tint 
and emphasize the other colors. 

The color-separated negatives 
^ ^ ® ® can be used to prepare plates for 

any of the printing processes Eac 
of the four one-color negatives is 
made into a separate plate. T e 
same techniques are used in making 
plates for each color. On the press 
each plate is inked in its ovn 

ssivelj 


color. The paper passes succei 

under each color plate and 
printed reproduction shows the u 
colors of the original. 

In letterpress and lithograp y 
this re-creation of full 
achieved by the blending o 
primary dot colors in the viewe 
eyes. In fine gravure pnnting, 
the colors actually print 
top of the other, and a true b e 
ing takes place. 


History of 
Platemaking 

before movable type was invented 


Woodcuts 
been in use 
some centuries 


had 

for 


Here _ , 
is inking 


oeiore movaoie Woodcut 

a printer is preparing to "pull” a proof froU ^ off^^Utth!)^phi'c™at" ^e Irttsts^ cm^d ^eet tonal effects by 
mg the plate Itself. The curved rubber blanket at the right will roll over the plate, ^etlSIS COUIU get hut sucb 

pick up an impression, and transfer it to paper. using gravure tecnniqueS; 
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woodcuts could not be used with tj^je. Relief wood- 
cuts were like line engravings, without tonal grada- 
tion, and could be used with type. In 1784 the Eng- 
lish woodcut artist Thomas Bewick pubhshed his il- 
lustrated 'Select Fables’. By using the end grain 
of hard, dense wood he made tonal relief reproductions 
that could be printed with type. 

The lithography principle was discovered by Alois 
Senefelder in the 1790’s (see Lithography). Until 
photolithography came into use, many lithographic 
artists drew directly on the stone “plates” with 
wax crayons. They made separate plates for multi- 
color printing. (See also Currier and Ives.) 

The discovery of photography was the start of mod- 
em methods of picture reproduction (see Photog- 
raphy). A pioneer photographer, Henry Fox Talbot, 
made two important contributions. He discovered 


how to make photographic negatives, and he worked 
out a photogravure process that foreshadowed the 
modem method. Paul Pretsch, of Vienna, made molds 
from light-hardened gelatin that could be used as 
relief or intaglio plates. 

The first workable halftone screen was patented 
by Frederick von Egloffstein, an American, in 1865. 
The same year William A. Leggo, of Canada, patented 
his own halftone method, which he called Leggolype. 
In 1869 the Canadian Illustrated News published the 
first halftone pictures ever to appear in a period- 
ical, using Leggotype halftones. 

Modem halftone screens were developed by Fred- 
erick E. Ives of the United States in 1885-86. The 
Levy brothers of Philadelphia refined the manufac- 
ture of Ives’s screen and established modem indus- 
trial production methods for it. 


How PHOTOGRAPHY Has ENRICHED Our LIVES 



Photography. A little more than a hundred 
yrars ago, pictures were rare. Only the most ex- 
pensive books had good illustrations; only the wealthy 
could have fine pictures in their homes. People had 
few pictures, because about the only way to get one 
was to have an artist paint or draw it. 

Today we see pictures everywhere. They meet our 
6jes in newspapers, books, and magazines, on bip 
boards and in stores. We can see motion pictures in 
theater or at home. Almost everyone has a collection 
of studio photographs or snapshots of relatives and 
fnends, home scenes, vacation trips, and other 
interesting subjects. 

All tins has been brought about by the invention of 
photography. The word itseh tells what photography 


does. It comes from Greek terms meaning “light” and 
“writing”; and photography does “write with 
light ” When a film is exposed m a camera, light im- 
presses every detail of the scene before the camera 
on the film almost instantly. Then a few simple 
operations give a finished picture. Photography 
also makes possible fast, ine.xpensive methods of 
prin ting pictures in books, magazines, or newspapers, 
and for sending them by wire or radio. 

A Splendid Hobby 

As a hobby, nothing can be more interesting than 
taking pictures. It is easy to operate a camera, and 
expenses can be kept low. Pictures may be taken in- 
doors or outside, as desired. Many people like to 
hunt with a camera instead of a gun, or to take and 
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keep pictures of wild flowers, instead of picking 
them. Best of all, the hobby is easy to learn. An 
amateur can start once he can do three things cor- 
rectly. He must know how to load his camera with 
film. He must know how to 
hold it and snap the trigger 
release to take a picture. 

Finally, he must know how 
to judge light conditions 
and allow for them. 

The operations of loading 
and snapping vary with the 
type of camera. Anyone who 
knows the particular cam- 
era a beginner has can ex- 
plain everything in a few 
minutes. Full instructions 
can be obtained if desired 
in any photographic supply 
store. Then a little time and 
practise will be needed for 
learning how to judge light 
and expose correctly. 

Hints for Taking 
Good Pictures 

The box camera is the sim- 
plest of all to use. This type 
has no focusing arrangement, 
and so the user need only 
point the camera correctly 
and choose the right exposure. 

Pointing must be watched, 
because failure to do so 
correctly is a common cause 
of poor pictures. We often 
see pictures of persons or 
groups which do not include 
all of a face or head. Inter- 
esting parts of buildings or 
scenes may be omitted, or 
the picture may be badly 
tilted. All these faults can 
be avoided by correct use of 
the view finder on the camera. 

View finders vary with the 
type of camera, but one point to remember is the same 
for all. Many beginners get poor pictures because 
they use the view finder to point the camera, and 
then look up when they take the picture. Meanwhile 
they have moved the camera. The correct way is to 
look in the view finder while snapping the picture. 
Another common mistake of be^nners is double ex- 
posure — that is, taking two pictures on the same 
piece of film. This c^n be avoided by adopting a 
simple rule: always turn to the next frame immediately 
after taking the pic;ure. Then the camera will be 
ready and there will be no double exposures. 

Judging Light and Exposure Time 
The final task in siniple picture taking is Judging 
exposure time to suit ithe intensity of light. All 
but the cheapest caniera\ offer several choices. The 


frame around the lens has a pointer which can be 
moved to positions marked B, T, 1, 1/10, 1/25, 
and perhaps several other fractions. By moving the 
pointer, any one of these exposure times can be used. 

The marks B and T pro- 
vide for “bulb” and "time" 
exposures. They are used for 
exposures of from more than 
a second to several minutes, 
They are needed only for in- 
door shots, night scenes, and 
subjects in dense shadow 
out of doors. They are ex- 
plained more fully later in 
the article. 

The other settings give 
instantaneous exposures. This 
means that the shutter opens 
and closes at one touch on 
the release in the time in- 
terval marked. The figure 
1 is for one second, 1/25 for 
1/25 of a second, and so 
on. These are the exposures 
most useful to amateurs. 
Some principles gover^g 
their choice are explained 
later in the article, but the 
beginner will do best by fob 
loving the instructions giv" 
en with every roll of fikn 
Then he should keep a record 
of his exposures and study 
his results for underex- 
posure and overexposure. 

Underexposure occurs u 
the film does not get light 
enough to make a good pw 
ture. It occurs when loo 
short an exposure is giv® 
on cloudy days or when t e 
subject was in shadow, tn 
picture looks thin au 

washed out. Overexposure 
results from admitting 
much light. It produces a dark-looking, muddy P'O 
ture. If a beginner keeps a record of light conm lo 
and the exposures used for all his pictures, nc 
soon learn what exposures to use. 

The Need for Focusing . 

All the better cameras have some 
moving the lens to focus the camera and , 

reproduction of fine detail. A box camera xotc 
not have this arrangement has universal g 

will record detail beyond a certain minimum dis^ 

The minimum is often marked on the camera, 
usually about eight or ten feet. _ ],g^ 

Focusing cameras have a scale of distances m 
on the front and must be set correctly for esc 
ture. The closer the subject, the more accura ^ ^ 
distance must be known. Anyone who cannot es 


WHAT POOR FOCUSING CAN DO 



Above, a good picture was spoiled because the photog- 
rapher did not set his camera correctly for distance. 
Below is the same subject taken with correct focus. The 
clouds are out of focus, but this is not ohiectionable. 



PHOTOGRAPHY 
A TILTED CAMERA MAKES A FOOLISH PICTURE 



Boats do not sail downhill in nature and should not in pictures either. To avoid a bad result like 
that at the left, hold the camera level. Tilted pictures can sometimes be corrected by cropping. 


distances correctly 
should use a tape meas- 
ure, just as Hollyrvood 
cameramen do. 

Another cause of 
blurring is movement of 
subject or camera dur- 
ing exposure. Even 1/25 
of a second is not short 
enough to “stop” alt or- 
dinaiy movement, and a 
steady hand is needed to 
hold the camera for this 
exposure. A better plan is 
to rest the camera on 
somethmg for this and 
longer exposures. 

A good photographer 
always watches back- 
grounds. If his subject is 
a person or object near 
the camera, the back- 
ground should be simple and uncluttered. A fence or 
the side of a clapboard house, for example, is likely to 
prove bad. Solid shrubbery is better. Whatever the 
background, the photographer should always watch 
the background around a subject’s head for possible 
unfortunate effects. Carelessness may produce a print 
with trees looking as though they grew from a subject’s 
head, or a stray shadow may look like a beard. 

What Developing Accomplishes 

Exposed film can be sent to a drugstore or photo- 
graphic dealer to be processed. But many amateurs 
prefer to do their own work. Photofinishing is simple 
and interesting, and it is less expensive to do this 
work at home than to have it done professionally. 


Since exposed film remains sensitive to light un- 
til it has been developed and fixed with chemicals, 
developing must be done in a darkroom. This may be 
a small room which can be completely darkened or it 
may be just a curtained corner in a basement. 

Certain colors of light will not affect film (except 
the panchromatic types). The darkroom may have 
a special bulb or lamp to give illumination enough 
to let the photographer see what he is doing. Such 
a light is called a sajelight. Safelights are made 
and colored correctly to suit different kinds of 
films. Access to sink and faucet for running water 
is desirable but not indispensable. All prolonged 
washing that will be needed can be done outside 


BACKGROUNDS SHOULD BE CHOSEN CAREFULLY 
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the darkroom. The follow- 
ing equipment is essential 
for developing films and 
printing pictures: 

Safolight 

Three photographic trays, 
each 5x7 inches 
Measuring cup or glass 
Thermometer 
Printing frame 
Printing paper 
Chemicals for developing 
Chemicals for fixing 
A watch or clock 
Other desirable items 
are a cord and clips for 
hanging films up to dry. 

Development brings out 
the image which was im- 
pressed on the film by 
light. The chemical proc- 
esses involved are indi- 
cated by diagrams on this 
page and explained more 
fully later in the article. 

The process changes the 
exposed film into a nega- 
tive. All light areas in 
the original subject or 
scene look dark, and all 
dark areas look light. 

When a print is made from 
the negative on printing 
paper, the tone values 
are reversed again and 
appear correctly. For 
this reason the print is 
called a 'positive. 

Film can be developed either with traj^s or in a 
tank. For tray development, one tray is filled with 
developing solution, another with water or very dilute 
acetic acid, and a third with hypo solution. The pho- 
tographer removes the film from the camera, and 


moves it back and forth 
through the developer, as 
shown in the picture on 
the next page, until the 
images are fully'developed 
The time allowed and the 
solution used should fol- 
low the directions vdiid. 
come with the chemicals. 

Next, the photographer 
washes the film in the 
water (or dilute arid), 
At this stage the film 
looks milky, even though 
the images show clearly. 
The milkiness is caused 
by light-sensitive chemi- 
cals w^hich were not 
changed by the e.q)fr 
sure. They could still 
change and ruin the film 
But washing through 
the hypo removes them 
and fixes the film. It 
can be exposed to light 
without risk of change. 
Next the film is washed 
in running water for 
20 minutes or half an 
hour to remove all traces 
of hypo. Then it must 
be hung up for several 
houi-s to dry. llTien dij, 
it can be cut into indi- 
vidual negatives before 
prints are made. 

In tank development a hght^tight tank is used a 
hold the film and the vmrious solutions in turn. I a 
film is wound on a reel which drops into the tan '. 
After the tank has been loaded with film in 
the photographer can work in ordinary light. Firs i 
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HOW LIGHT MAKES PICTURES ON FILM 




Photographic film has two layers — a transparent base and an emul- 
sion of gelatin and a light-sensitive salt such as silver bromide. 


LIGHT 






Wherever light strikes the film, the salt breaks down into free 
silver grains (black dots) and bromine atoms (white dots). 






Developing washes away the free bromine, leaving free silver in 
the exposed parts. Silver bromide is left in unexposed parts. 


Fixing takes away the silver bromide. Now only silver particles 
remain in the exposed parts. These particles intercept light and 
give a dark appearance when light is passed through the film. 


^ A NEGA TIVE AND A POSITIVE IMAGE OF THE SAME SCENE 





( fni itmfTflfn 
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Developed and fixed film has a negati^^image, as shown at the left. Dark and light tones are reversed. Whea a 

made from such a negative, the toneS are again reversed. Then they correspond to those of the original subject ins 


% 
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PHOTOFINISHING AT HOME 




pours developer through 
a hole in the top of the 
tank. Then he changes the 
solutions at prescribed 
times, since he cannot 
watch the development 
as it proceeds. 

Printing and Enlarging 
The final step, after 
the negatives are ready, 
is making positive 
prints. The easiest way 
is by the contact method, 
using a printing frame. 

This is somewhat like a 
picture frame, with a 
piece of glass in front 
and a removable back. To 
make a print, the photographer places the negative 
against the glass and a piece of printing paper next to 
it, with the coated side next to the negative. Then he 
locks them back in place. 

This much should be done under a safelight. When the 
frame is locked, the negative and paper are exposed to a 
bright light for a few seconds, the time depending on 
the density of the negative. Then the print is developed 
and fixed in tiays under a safelight. 

Such contact prints are always the same size as the 
negative. Frequently a photographer will want an en- 
largement of good pictures. Such printing can be done 
"ith an enlarging machine. The projector is adjusted 
jmtil it throws the size of picture desired on the easel, 
then a piece of enlarging paper is exposed, and the 
Pnnt is finished hke a contact print. 

Enlargers are somewhat expensive, but anyone 
p u desires. 

Ill directions can be found in books that are avail- 
able in almost any library. 

.. j. Taking Pictures Indoors 

i lany amateurs become interested m taking poitiraits 
'irrd other pictures indoors. The most important problem 
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is lighting. Light from a single window or one electric 
light bulb is harsh, giving deep shadorvs and highlights 
that are too strong. Good lighting can be obtained by 
using more than one light source and reflectors. A 
leflector is a board two or three feet square covered 
with some shiny material such as tinfoil. 

For portraits by natural light the photographer should 
place his subject close to an unobstructed window, with a 
leflector placed to soften the shadow'. The camera is best 
placed close to the wall on one side of the window If it is 
pointed directly at the window, the picture will be spoiled 
by halation (fogging along the edge of the bright area). 

At night, crosslighting can be obtained with ordinary 
light bulbs, photoflash bulbs, or photofloods. A photo- 
flash is a bulb filled with aluminum foil and ignited 
electrically. It gives off a flash of brilliant light. Photo- 
floods are tungsten-filament bulbs which produce a 
continuous white light. Lighting setups should be made 
with household light bulbs first. Then photofloods 
can be screw'ed into the same 
sockets. It is easiest to take 
photoflash pictures using a de- 
vice which sjmchronizes flash 
and shutter. But writhout it, the 
shutter can be opened, the flash 
set off, and the shutter closed. 

Any amateur who wants to de- 
velop skill beyond the beginner’s 
level should understand the bas- 
ic principles of photography. 
Experiments pictured on the 
nerd three pages employ and 
illustrate some of these prin- 
ciples. These are followed by 
an explanation of the chemical 
processes and of the operating 
techniques of photography. 



Tliese three pictures illustrate some of the processes of photo- 
fimshing. At the top, a young amateur is developing a roll of 
film by the tray method. Next, he is making a contact print 
with a printing frame. In the bottom picture he is shown 
making an enlarged print. 



THINGS TO DO WITH PHOTOGRAPHY-1 



i 1. Lay a leaf and 2. Wash the print in 3. To dry the print, 

blue print paper be- cold running w&ter lay it inside pieces of 

• tween two pieces of for a few minutes, blotting paper and 

1 glass. Expose to sun- until the image is press it dry on each 

I light fpr 30 seconds, sharp and clear. side with a roller. 


Making Blueprints 

Blueprint paper is sensitive to light and 
can be used like photographic pnnt 
paper. It may be bought at large sta- 
tionery stores or science supply houses 
Silhduettes of leaves, paper cutouts, or 
even prints from photographic nega- 
tives can be made with it. Follow the 
instructions supplied with the paper 
for details of procedure. 



Silhouettes on 
Printing Paper 

Leaves, paper cutouts, or other opaque 
objects can be used to form interesting 
designs on regular contact printing pa- 
per. They must be arranged on the pa- 
per and placed in a printing frame un 
der a safelight. Once the arrangemen 
is complete, print just as though a 
design were a photographic nega me 
and develop in the usual way. 



Forming an Image 
with a Lens 


’his experiment will show ® 
ra lens forms an image on the ‘ 
regular magnifying glass to ° , 

nage on a piece of stiff paper. The 
ance from the lens to the pape 
nth different lenses hut can e^i^ 
3und by trial. Notice that t 
i upside down. This is the n y 



Making Photograms 
with a Flashlight 


yams can be written ^^1,. 
irging paper ?■ fehgW 

.ay the paper under a 

ite or draw as desire , 
shhght close paper 

Objects can be laid on 

shidowdesig^ if desired. 

: the design, develop the P v- 
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THINGS TO DO WITH PHOTOGRAPHY— II 


Making Photo Stencils 
for Greeting Cards 

Write or draw a design with India ink on a piece of 
clear celluloid or glass which is free from all trace 
of oil or scum. Use the result as a negative to make 
regular prints on printing paper. The print will have 
white lines where you used black ink, and a black 
background. Such a design can be printed together 
with a regular negative to make greeting cards, title 
designs, or novelty pictures of various kinds. 



I 


j At the left an experimenter is making a design for 

j a photo stencil. At the right is a specimen print. 


A Viewing 
Pinhole Camera 



A kit with everything needed to make a pinhole cam- 
era good enough to take pictures can be bought from 
photographic supply houses. But one can be made 
veil enough from any small, light-tight box to show 
how such a device works. Cut a section out of one end, 
and paste some waxed paper over the space to serve 
as a viewing screen. In the other end make a fine hole 
with a needle. Point the hole at a bright scene. If the 
pinhole wms neatly and carefully made, an image of 
the scene will appear on the waxed paper screen. 



A Box for 
Making Prints 

Holding a printing frame up to a bright light each 
time you make a print becomes a nuisance, if you 
make very many. Printing can be done much faster 
and more easily by making a pnnt box with a w’hite 
hght and a safelight inside. A good one can be made 
'rithout much trouble. 

Fimt make a plain box without a top from any suit- 
able lumber. It should be about eight inches wide, 
ten indies long, and ten inches high. It must be made 
bght-tight or taped to prevent leakage of hght. 

Make the top of the box separately to the right size. 
Jn it cut an opening slightly smaller than the print 
frame. Screiv the frame over this opening so it becomes 
part of the top. 

Hquip the bottom of the box inside with two light 
sockets. One for bright hght should be centered di- 
mctly under the print frame. Install another socket 
or a safelight off to one side. TiTien the two are 
"ired as showm in the wiring diagram, the safelight 
"m be on as long as the box is plugged in on an 
M ordinary wall switch installed on the 

^oe of the box as shown will turn the bright light 
on and off as needed to expose prints. Younger build- 
ers should have an adult help with the wiring to in- 
'fre a safe result. And no work should ever be done 
on the box while the cord is plugged into an outlet. 
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CHEMICAL EXPERIMENTS IN PHOTOGRAPHY 


The experiments shown here illustrate the chemical basis of photography. The necessary 
chemicals may be obtained from any chemical supply house. The experimenter should be 
cautious in handling them since some of them are poisonous. It is well to have adult super- 
vision at home or to perform the experiments in school with help from the science teacher. 


Showing How Light Affects Silver Nitrate 


Showing How Light Affects Silver Bromide 


1. Dissolve a few crys- 
tals of silver nitrate in 
a saucer of water. 



2. In another saucer dis- 
solve some salt. 



1. Dissolve a few crys- 
, tals of silver nitrate in 
a tablespoon of water. 


i 

r 

f 

I 

i 2. Dissolve a bit of i>o- 
I tassium bromide in an- 
j other tablespoon of 
, water. 



3. Soak a piece of white 
paper in the salt solu- 
tion and drain. Dip it in 
the silver nitrate solu- 
tion. 


4. Place the paper on a 
flat surface and put a 
leaf or other opaque ob- 
ject on it. 




t 


SJExpose to direct sun- 
light and observe how 
the paper will darken, 
leaving a white silhou- 
ette 

• 



3. Mix the two solutions 
. together in a small glass. 
This makes silver bro- 
mide. 






4. Expose the marf 
solutions to sunlight. 



5. The mixture will 
turn purple. The sil- 
ver bromide in it has 
been turned to par- 
ticles of silver and 
bromine gas by the 
action of light. 


I 


i 

i 


Making a Piece of 
) Experimental Film 


1. Get a piece of clean 
glass or clear celluloid. 





3. In a darkroom make 
a silver bromide solution 
as explained above. 



4. Add the solution 
to the gelatin to 
make an emulsion. 



5. Flow the emulsion on the glass or celluloid, 
it dust free. When the gelatin hardens, ibe P 
Will be coated with a light-sensitive emulsio . 
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AN EXAMPLE OF DIRECT-COLOR PHOTOGRAPHY 
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Oirert-coltw photographs 


THE WIDE RANGE OF COLOR PHOTOGRAPHY 

These pictures demonstrate the extreme flexibility of modern direct-color techniques. Above is a scene expressing poetic fcelmS 
without realistic detail in a manner that parallels the work of such painters as Inness and Ryder. Below, we see the very OR 
posite— a view of a New England fishing harbor where beauty and interest are created by the wealth and precision of detail- 
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Working Principles of Photography 


'T'O RECOED the image formed by a camera, pho 
tography uses a compound of sih^er w ith one of 
the halogen elements — bromine, chlorine, or iodine. 
These halide salts break dowm when struck by light. 
Silver bromide is most commonly used. 

The silver salt is mixed with gelatin to form an 
emulsion, and the emulsion is spread thinly on a sheet 
of transparent material. Glass, cellulose acetate, and 
cellulose nitiate are all used as bases. A piece of 
coated glass is called a plate] the other substances 
make fbn. A light-sensitive film or plate must be 
kept in darkness until it is exposed in the camera. 

How Light Makes an Image 
’l\Tien the photographer clicks the camera shutter 
open, light from the subject flashes through the lens 
sad strikes the coating of the Sim. During this ex- 
posure, the sensitive salt breaks down wherever the 
light strikes. The result, as shown on a preceding 
page, is a deposit of metallic silver in minute grains. 
The stronger the light, the more giains are deposited. 
Thus the salt registers every detail of brightness and 
shadow in the subject. 

The film cannot be ex'posed to more light as yet, 
because more of the salt v ould break dov n and oblit- 
erate the image. To prevent this, the 
photographer must develop the film by 
chemical action. 

How Developing Fixes the Image 
To start development, the photog- 
rapher transfers the plate or film to a 
tray or tank in a darkroom. Sensitive 
panchromatic films must be developed 
m a light-tight tank or in a completely 
dark room. Less sensitive types of films 
may be exposed to special colored light 
without harm. If the photographer uses 
trays in developing such types of films, 
he can watch the development proceed 
^ First he covers the film wdth a solu- 
tion of developer. The most common de- 
velopers are hydroquinone, metol, and trihydroxy- 
benzene. Each one takes free bromine into solution 
and leaves free silver behind. 

lATren development starts, the film has a blank 
yellowish coating. The image has been recorded but 
IS still latent. Soon dark patches appear wherever 
the film w’as struck by the most intense light. In 
those high lights the silver salt has broken down most 
cornpletely, and the developer leaves a thick de- 
posit of silver grains. Next, less dense patches ap- 
pear; but on parts that correspond to dark areas of 
the subject, the yellowish coating with some un- 
changed silver salt remains. 

Then the photographer removes all the unchanged 
srlver salt by w ashing to remove all the developer and 
placing the film in a solution called a fixer. The 
^st common fixing chemical is sodium thiosul- 
phate. Photographers call it “hj'po,” because at one 
mre it was thought to be hyposulphite of sodium. 




Simplicity IE tlie key to making good pliotographs. 
Xn this snow scene one simple curved hne domi- 
nates the composition, as demonstrated by the in- 
set drawing. Dark masses are mcely balanced. 

The fixer dissolves all the rmchanged 
silver salts. Thereafter the film can be 
exposed freely to light. The deposits of 
silver grains will not change. Finally 
the photographer washes the film thor- 
oughly in running water and lets it 
dry for several hours. 

This sequence of operations explains why the devel- 
oped film rs a negative. Bright parts of the subject 
cause dense, dark deposits of silver, and dark parts 
produce slight deposits. These values are reversed 
again in the positive pnnt. Transparent parts of the 
negative (dark parts of the subject) let light pass 
freely and form hea-r^ deposits on the printing paper. 
Denser parts transmit less light, and corresponding 
parts of the print wall look light. Thus the values in 
the print are those of the original subject. 

Work of the Lens, Shutter, and Diaphragm 
This chemical process will give a satisfactory re- 
sult only if the emulsion receives the right amount of 
light in proper focus. To accomplish this, the camera 
has a lens, a shutter, and a diaphragm. The lens 
gathers light and brings it to a focus. The shutter 
admits light for exposures and keeps it out otherwise. 
The diaphragm controls the size of the opening 
through which the light enters. 
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WHAT IS INSIDE A GOOD p H q_T o G R A P H I c LENS suies the times are from One second to ! 


LENS ELEMENTS 
(FRONT) 


DIAPHRAGM SHUTTER 



I 


I 


LENS ELEMENT 
(BACK) 


or 

more elements (sepa- 
rate lenses). Each 
element has aber- 
rations, but every 
aberration in each 
one is canceled by 
an opposite aberra- 
tion in one of the 
others. 

Lenses are fre- 
quently classified by 
focal length. This 
term means the dis- 


little as of a second on some fin? 
cameras. 

For longer exposures, the photographer 
uses the “time” (T) setting or one marked 
B for “bulb.” This name came from a type 
of release which the photographer worked 
by squeezing a bulb on the end of a tube, 
It is misleading, for two reasons. Most 
amateur cameras with extension releases 
use a cable which is moved inside a cover 
by touching a plunger at the end. And both 
the T and B exposures can be worked with 
the regular trigger release on the lens 
mounting. The true distinction is this: for 
a T exposure, the photographer touches the trigger or 
cable plunger once to open the shutter and oyatn to 
close it. For a B e.xposure he presses on the trigger 
or plunger as long as he wants the shutter open and 
lets go to close it. 

The commonest type of shutter is mounted between 
the elements of the lens, as shown in pictures on 
this page. Some cameVas have focal plane shutters. 
This device is essentially a curtain mounted just m 
front of the film — that is, in the focal plane. Tm 

curtain has a sht, 

CAMERA’S EYE shutter 

makes exposures by 
sweeping the slit 
across the film. 

Shutters are 
spring driven, and 

speed is legulatedby 

adjusting the spring 
tension. Many cam- 
eras also have a reg- 

Like the iris of our own eye, the diaphragm can be enlarged or contracted to give Tilntino' eear traiHi 
adjustment to different light conditions. Its many leaves are pivoted at the ^ « elmt,. 

edge. Turning together, they widen or reduce the aperture. When light is dim, Jn focal plan® , 
the diaphragm must be opened wide; in bright light it can be closed down. Ol 


The three lens elements of the anastigmat together form a clearer image than 
any single lens. The diaphragm and shutter he within the lens itself. In a real 
lens the various parts are closer together than shown here. 


In cameras, the commonest lenses are the meniscus, 
the doublet, and the anastigmat. The meniscus is a 
dish-shaped lens. It has seiious aberiations and is 
used in cheap cameras only. The doublet is two menis- 
cus lenses with the concave sides together. It gives 
partial correction of abeiiations (see Lens). 

All fine cameras have anastigmatic lenses. These 
lenses are free from astigmatism (failure to bring 
slanting and direct lays to focus at the same point). 
These lenses eliminate most of the errors of refraction 
by using three 


PART OF THE 



tance betw’een the optical center of the lens and the 
emulsion wLen the camera is focused on a far-distant 
object. A miniature (“candid”) camera may have a 
lens of only two-inch focal length while a studio 
camera may have a focal length of 15 or 20 inches. 

How the Shutter Makes Exposures 
The shutter on a camera admits light for exposures. 
On all but the cheapest camera, the photographer has 
a choice of exposure times. For instantaneous expo- 


ters, — 

the slit and the speed of its travel acioss the 
can be varied to regulate the exposuie time. 

Tlie Diaphragm and F-Number 
The diaphragm works to regulate the anioun 
light which enters the cameia at any given ms an 
shown in pictures on tliis page. On most ^ 

widths of aperture aie indicated bynumbererna 
f/. Each number is equal to the focal ° ..,5 
lens divided by the width of the apeiture. tan 


HOW THE CAMERA SHUTTER WINKS OPEN AND SHUT 



The ingenious mechanism of the “compur” type of shutter allows it to flick open and shut at speeds varying from l/*®°fl.oUed 
or less up to one second. The shutter consists of three overlapping leaves pivoted at their outer edges. Speeds are conn 
variable-tension spring and usually also by an inertia retarding mechanism. 





Wi 




A ground glass viewing screen in these three cameras helps greatly in composing a picture. The photographer sees his picture at the 
same size as the fimshed print. At the left are two reflex cameras, the larger has a focal plane shutter. The press camera at the 
right has an auxiliary open finder for fast work, two types of shutters, and a built-in flash synchronizer. 

vary in the numbers shown, but usu- f ~ 
ally they are selected so that the set- ■ 
ting at any number admits half as | 
much light as the setting at the next ^ 

Cameras have a diaphragm as well ! 
as a shutter to help the photographer > ‘'4 } I ' 
meet different conditions of light ^ (f 

intensity. He can do so by varying 
either the time of exposure or the 

size of the diaphragm opening; but i ^- - 

often there is little choice for expo- 

ure time. To “stop” an athlete in ‘ J5.n„m]iieter camera at the left takes excellent motion pictures 

aciion—that is, get a picture without m color or black and white. The fine 35-miIlimefer still camera at the right has the 

anv Wi,,. f i- best lens and mechanical parts that can be manufactured. 

ulur ot motion — an extremely 

short exposure must be used. Tire photographer there- Therefore the photographer may "stop down” 

•ore makes allowance foi light intensity by opening the diaphragm and choose an exposure time that 

the diaphragm accordingly. suits the light and the small aperture. 

For motionless subjects lie may choose a small aper- Choosing a Camera and Accessories 

turn, for a good reason. The lens will then have greater Camei as varj^ endlessly in construction and quality 
depth of field. This means that objects closer to the as weU as in piice; but they may be classified within 

‘em and farther awav wiU be biouaht to good focus, a few general tjqies. Most of these are illustrated here. 




® mrt exposure must be used. Tlie photographer there- 
®^l^os allowance foi light intensity by opening 
the diaphragm accordingly. 

^ or m.otionless subjects he may choose a small aper- 
ure, for a good reason. The lens will then have greater 
of field. This means that objects closer to the 
oiU: and farther awaj^ will be brought to good focus. 
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CROPPING A PICTURE IN DIFFERENT WAYS 
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most fundamental difference is between film for black- 
and-white w'ork, and film for pictures in color. 

Black-and-white film is made in two great typcs- 
orlhorJiromalic and panchromalk. They vary in tbeb 
sensitivity to the different colors which make up 
“wdiitc” light (see Spectrum). Orthochromaticfilmis 
sen.sitive to color from ultraviolet through green. 
Panchromatic film is sensitive to all colors, althougli 
it reacts somewhat weakly toward red. One special 
type of film is sensitive to infrared radiation and is 
used in “black light” photography. 

Pilm is made in a wide range of speeds. Fast Sim 
records an image in only a fraction of the time re- 
quii ed by slower films. Emulsions A-aiy also in hli- 
tilde, grain, and contrast. A wide-latitude film takes 
bright and shadowed parts of a subject equally veil. 
A narrow-latitude film will faA'or one or the other. 

Graininess depends on the 


The picture above is an. entirely satisfac- 
tory composition of a harvesting scene. But 
notice how two other pictures of different 
proportions and different feeling can he 
made by cropping. White marks show 
the portions used for the lower pictures. 
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The first accessories an ama- 
teur would AA’ant might include a 
tripod, an exposure meter, and a 
K-2 filter. A tripod is necessary 
for exposures longer than about 
1/10 of a second. An exposure me- 
ter (also called light meter) helps 
in estimating the amount of illu- 
mination on a subject and comput- 
ing the proper exposure. In color 
work, exposure meters are particu- 
larly valuable because expo.sures 
must be exact. A filter, when 
placed in front of the camera 
lens, screens out certain colors in 
the light reflected by the sub- 
ject. Film is particularly sensi- 
tive to violet and ultraviolet, 
which the sky reflects in abundance, 
giving a dense negative and a Avashed- 
out look in the print. The yelloAv' K-2 
screens these out and gives the sky a more 
natural appearance. Many other Mters for 
special purposes are also available. If 
the amateur has a camera with interchange- 
able lenses, he may also Avant to get one or 
more special lenses. The most useful are a 
telephoto, for long-distance AA'ork, and a 
idde-angle lens for short-range work. 

Films for Different Kinds of Work 
Films are made in a wide range of Avork- 
ing qualities. The difference is in the use of 
more or less sensitive silver salts and vary- 
ing other ingredients of the emulsion. The 


extent to Avhich the sikw 
grains clump together in de- 
velopment. The amount of 
grain sets a limit to pos- 
sible enlargement. Fast film 
tends to be grainier than 
"d" „-i sloAV film. If greatly en- 

larged prints are desired, 
the negatwe should be made 
AA’ith slow, fine-grain film- 
High-contrast film empha- 
sizes the difference between 
; • . .r light and dark portions of a 

subject Avhile loAV-contrast 
' 'h ' ;■ I film subdues the differences. 

■ F Color film is not only sen- 

sitive to all colors; it le- 
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During development, each layer becomes stained vdth 
its color. "When the film is viewed by transmitted 
’ light, the colors “mix” to give a total colored effect, 
■ as explained in the article on Color. 

Photographic print papers are made much as film is, 
' with an emulsion on a paper base. Ail print papers are 
orthochromatic. Otherwise they have a wide range of 
working qualities and surface. The most commonl 5 f 
• used paper has a glossy surface which emphasizes 
. detail. Matte-finished paper has a velvety surface 
and no sheen. Papers can be bought that print out 
in tones from blue-black to chocolate browm. 

Taking Motion Pictures 

Amateur motion-picture taking avoids most prob- 
’ lems about materials and developing, since all process- 
ing is done professionally. The task becomes simply 
that of taking good pictures, and depends upon the 
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fundamentals of choosing interesting subjects, getting 
good composition, and gauging exposures exactly. 

The matter of interest is something which each per- 
son naturally settles to suit himself. Beginners can 
afford to remember, how'ever, that distant and medium 
scenes soon become tiresome, if not interspersed with 
interesting closeups. Panoramic surveys must be taken 
with a slow swing and a steady hand to avoid getting a 
picture that jerks and sweeps across the screen. The 
remaining problem of good composition is one that 
never ends. A photographer who gets really good pic- 
tures wall give much more time to studjdng “angles” 
and estimating carefully w'hat his pictures will con- 
tain than he does to taking it. Here is where the dif- 
ference between the beginner and the truly skilled 
photographer becomes erident. This is the point at 
which the photographer becomes an artist. 


The Many Men TVho Dev elop ed Phot ography 


^ENERALLY 1839 is considered the year when 
photography was bom. In that 3 'ear Louis 
' Daguerre of Paris, France, made public his photo- 
' graphic process. But photography actually grew' 
from a number of achievements, and no specific date 
' can be given for the invention. 

A beginning wrns made many years before Da- 
guerre’s time. The cameca obscura was known since 
; ancient Greek times (see 
' Camera). A simple form 
was like a pinhole camera 
with a translucent screen. 

It^ was used for copying 
brightly lighted objects. 

It had been known that 
< silver nitrate turned dark 
Mth the passage of time. In 
1727 a German scientist, 

Johann Heinrich Schulze, 
demonstrated that this w'as 
caused by the action of light, 
h England 75 years later, 
momas "Wedgwood (son of 
fte famous potter) and Sir 
Humphrj' Davy used silver 
( nitrate to produce silhouettes 
I uu glass. But these pictures 
j nded quickly unless they 
^ ""ere kept in the dark. 

’ The Beginnings of 

True Photography 

fn the early 1800’s Joseph 
flcdphore Nidpce of France 
. *^®d to discover some wmy to 
I impose images on lithogra- 
i Slone without the aid of 

nn artist (see Lithography). He finally did so with bitu- 
' nnd oil of lavender. Bitumen, a resinous sub- 
^ ance, ordinarih- dissolves in oil of lavendei, but 
‘^Miosure to light it becomes insoluble. In about 
I « 2 G Niepce used a similar method to pioduce on 


a pewter plate an image formed by a camera obscuia. 
This W'as the first true — that is, permanent — photo- 
graph ever made. Niepce’s process did not lead direct- 
ly to modem photograph}'; theiefore historians do not 
consider his achievement the birth of this science. 

Daguerre and the Daguerreotype 
Meanwhile, Louis Daguerre, a French artist, w'as ex- 
perimenting with images formed with silver salts. 

Hearing of Nidpce’s W'ork, he 
communicated with him, and 
in 1829 they became partners. 
During the next few years 
Daguerre, with Nidpce’s help, 
worked out the process later 
knowm as daguerreotypy. 

His process W'as relatively 
simple. A silver-plated sheet 
of copper was fumed in iodine 
vapor, w'hich formed a coat- 
ing of silver iodide. Next it 
W'as exposed in a camera and 
then developed in the fumes 
from boiling mercur}'. Mer- 
cury adhered to the light- 
struck parts of the plate, giv- 
ing it a shiny appearance. 
Finally the plate w as fixed in 
hypo. Daguerreotypes be- 
came immensely popular 
and established photog- 
raphy firmly as an art. 

Talbot and the 
Calotype Process 

The daguerreotj'pehad one 
serious drawback. No copies 
could be made from it. This 
difficulty was overcome in England. In Daguerre’s 
time an Englishman, Henry Fox Talbot, developed a 
method for impiegnating paper with silver chloride. 
YTen exposed in the camem, the sensitized paper 
blackened where light struck it, and so the image did 
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HOW MAPS ARE MADE FROM AERIAL PHOTOGRAPHS 



These pictures show various steps in making maps from aerial photographs. Upper left, we see how a plane 
and makes several exposures with a special aerial camera. Each picture broadly overlaps the other so that no paii 
will be missed. Upper right, we see a map made by joimng two aerial photographs. Rivers, roads, and fields siaa r 
The dotted line shows where the two pictures were joined. Lower left, we see soldiers pasting many aerial photograpas “ 
to make a large, comprehensive military map. Lower right, a soldier uses a device similar to the camera lucma, oesm 
article on Camera, He is taking details from an aerial photograph to make a simple field map. 


not need to be developed. It was fixed in hypo, an 
operation suggested to Talbot by the scientist Sir 
John Herschel. To get positive prints, Talbot made his 
paper negative moie nearly transparent by waxing 
it. Then he could make any number of contact 
prints on the same kind of paper. 

Talbot patented his method imder the name calotype 
in 1841. Calotypy never became as popular as daguer- 
reotypy, but most later methods of photography have 
been developed from Talbot’s work. 

The End of the Daguerreotype Era 

Two new photographic processes were announced 
early in the 1850’s. In 1851 Frederick Scott Archer, an 
English sculptor interested in photography, made pub- 
lic his collodion process (also called the wet-plate 
process). He used a glass plate coated with collodion 
as a base for the silver salt. This photographic plate 
was quite sensitive as long as it remained damp, but 
after it dried it lost its sensitivity. So a plate had to 
be prepared and exposed in as short a time as possible, 
preferably only a few minutes. Despite the inconven- 
iences of the wet-plate process, it was simpler and more 
dependable than any other then in use. 


Another photogiaphic process, the 
patented by an Ameiican, James A. 1 ^ 

The ambrotype was a thin collodion negative on ^ 
\^Tien backed vdth some black mateiial, usua ) 
vet, it gave the appearance of a positive 
tin-type, patented two years later by another 
can, Hamilton L. Smith, was an ambrotype mao 
rectly on black japanned metal. 

Dry-Plate Photography p,. u L 
In 1871 an amateur English photographs, ' 
Maddox produced a successful dry plate. ® 
ed light-sensitive salts in gelatin and flowe 
sion on glass. His plates weie slow, but they 
proved and in time they leplaced the paP 

An American photographer, George Eas m < 
ented flexible roll film in 1884. His filu) j^pbe 
backed, and to print a negative, the emulsion 
stripped from the paper and mounted on g 'jj gjpj 
years later, Eastman produced the first of s ^ 
cameras, for which he coined the name 1 o Lyy 

The first good transparent roU fihn was 

invented by the Reverend Hannibal Goo pf 
an amateur photographer he developed a m 
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coating a base of cellulose nitrate with gelatin emul- 
sion. His patent was filed in 1887 but was not 
granted until 1898, and litigation over conflicting 
claims did not come to an end until 1914. 

Few basic improvements have been made in black- 
and-white photography since the 1880’s, although 
films, plates, and printing papers have been vastlj”^ im- 
proved and made more sensitive, and new equipment 
has been developed. Efforts to achieve color photog- 
raphy accompanied the long rise of black-and-white 
work. In the 1930’s good color film became available 
to amateurs. Today several varieties are sold. 

The Uses of Photography 
Besides portrait and amateur work, photography 
is used to record what many scientific instruments 
“see.” The telescope, the spectroscope, the micro- 
scope, the X-ray machine, and the electrocardiograph 
are onVy a iew oi t’nese. In surveying and mapping, 
photography is a valuable tool. Accurate maps and 
contour charts are now often drawn from photo- 
graphs made on the ground or from the air. 

In libraries, microfilm records are supplanting 
newspaper files, and banks use film to record checks- 
Phoiostats of documents are made by a machine that 
produces these photographic copies automatically. 

Some cameras used by scientists employ an electron- 
ically controlled flash to give a brief, intense il- 
lumination. One ultra-high-speed camera of this 
tj^pe can take 10 million frames a second. 

One camera for amateur photographers carries its 
own developing and printing chemicals. Within a 
minute after taking a picture, the camera produces a 
developed print. Other cameras use stereoscopic prin- 
ciples (see Stereoscope). They take two simultaneous 
pictures of the same field. By means of a stereoscopic 
viewer or projector, the two images blend into one 
that seems to have three dimensions. Three-dimen- 
sional (“3-D”) motion pictures employ polarized light 
to separate the images (see Light). 
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PHYSICAL EDUCATION 

Phrenol'OGY. Phrenology is one of the pseudo 
(false) sciences that claim to provide a quick and 
reliable method of reading character. Astrologers 
base their readings on the stars, graphologists on 
handwriting, numerologists on names, physiognomists 
on the face, and palmists on the hand. Phrenologists 
claim that character is revealed by the size and 
shape of the skull. 

The founder of phrenology was Franz Joseph Gall 
(1758-1820), a German physician. He charted on the 
skull 26 sections and claimed that the part of the 
brain under each section controlled a specific “facul- 
ty,” such as veneration, firmness, language ability, 
or destructiveness. A bump or depression in a 
particular spot w’as supposed to indicate that a cer- 
tain faculty w'as strong or weak. Since Gall’s time, 
psychologists, surgeons, and anatomists have fur- 
walifed ^ wo'i^wc'i, -ifi 'r/tscm {zw "BraiTiy 

Phrenology, like the other pseudo sciences, has no 
scientific foundation. Yet even today many people 
pay large sums of money to phrenologists and other 
character readers for advice on such important 
matters as marriage or choosing a career. 

Physical education. In pioneer days people 
maintained their health and strength without a 
thought of special e.xercise; but now conditions are 
changed. Physical education does not attempt to 
produce trained athletes, for too much exertion is 
sometimes as dangerous as none; but it does aim to 
produce and retain normal health for those whose 
lives are largely sedentary. 

Many exercises can be performed anywhere with- 
out gymnastic equipment; but fresh air is always 
important. Such exercises should be practiced daily 
and at regular times if possible, but never within two 
hours after eating or one-half hour before. The best 
times are 10 to 12 in the forenoon or 4 to 6 in the 
afternoon. Very good results may be obtained by 
practicing for 15 minutes in the morning before 
breakfast. Gentle exercises may also be taken with 
benefit at night before going to bed. Violent exercise 
at night is hkely to cause sleeplessness. 

Gymnastics differ from such setting-up exer- 
cises in being performed with the aid of special kinds 
of apparatus. Light gymnastics include such exer- 
cises as are performed with light pieces of portable 
apparatus, such as dumbbells, Indian clubs, wands, 
hand rings, and balls. Heavy gymnastics include 
those performed with horizontal and parallel bars, 
ladders, vaulting horses, suspended ropes, poles, rings, 
and trapeze bars, where the weight of the body is 
supported and made' to move or revolve about the 
apparatus by aid of the hands or legs. Work with 
special apparatus is of particular value to persons who, 
on the advice of a physician, wish to take some form 
of corrective gymnastics. 

Better than setting-up e.xercises and gymnastics, 
however, are games played in the open air (see Base- 
ball; Football; Golf; Tennis; etc.), and such outdoor 
sports as running, bicycling, jumping, pole vaulting, 
swimming, and skating. 
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POINTERS ON COR RECT POS TURE AND HOW TO W I N IT 

6 



Proper posture is shown in the shadow picture 1 rated A at Culver Military Academy. Poor posture is shown in 2 and 3— lieid 
too far forward, chest not up enough, stomach sagging, back swayed. How can one be sure of having proper posture? Stand like the 
boy in 4, with heels several inches from the wall; buttocks, shoulders, and head against the wall; chin up; and chest m. Then 
shi^e away from the wall with one hand without changing the position of the body, as shown in S. In 6 the boy has a sway back 
so hollow that the instructor can place his fist between it and the table. As a corrective exercise, the boy in 7 lies flat on the table, 

raises his knees, and pushes his hips down toward his heels. 


In recent years a great 
deal of attention has been 
given to the study of 
posture not only for the 
sake of appearance but 
for the sake of health and 
efficiency. Good posture 
is essential to proper ad- 
justment, physical and 
mental. Poor posture 
cramps the vital organs, 
hastens fatigue, and stores 
up body poisons. 

To stand properly and 
easily you should relax 
your knee muscles enough 
to avoid strain and rest 
the weight of the body 
firmly on both feet. The abdominal 
muscles should be held firm, the chest 
up (but not enough to cause the lower 
back to curve greatly), the shoulders 
relaxed, and the head erect. 

In walking, the same general rules for 
posture hold. One should walk -with the 
toes straight ahead and with the feet 
flexible in comfortable shoes. 

In sitting, one should be well back in 
the chair, Avith both feet squarelj'- on 
the floor. The upper back and neck 
should not bend; one should bend for- 
ward from the hip joints. Sitting with- 
out change for a long time is tiring and 
causes slumping. 

Look over a group of people in g5mi- 
nasium or bathing suits. Note the num- 
ber with flat hollow chests, sagging stomachs, round 
humping shoulders, hollow or swaj'^ backs, or droopy 
heads. Some of them doubtless have fallen arches and 



The boy m 8 has the proper rib spread, with room for heart and 
luiig action. Room for four fingers at the apex where the ribs join 
IS the test. A narrow rib spread may be broadened as in 9 by 
pulling the ribs outwards white inhaling and keeping the hold 
while exhahng. Repeat 10 times. 



Well back in the chair, back and 
waist straight, chest up, the 
^uth in 10 IS sitting correctly. 
His feet also are square on the 
floor. 


stiff tense knees, posture 
defects which are less 
noticeable but are no lest 
common and serious. 
Notice too how ankward 
these same people appear, 
as compared to the few 
w'ho know how to carr)' 
themselves properly. 

Corrective Exercises 

Physical training and 
corrective gymnastics do 
much to improve faulty 
posture. Many games 
played in the open mr 
and such outdoor sports 
as running, bicycling, 
jumping, pole-vaulting, 
swimming, and skating are also va u 
able as aids to correct posture. 

Most schools give exercises and train- 
ing in correct posture. The pup' 
taught to maintain a good position w i 
standing, while marching, and durut 
exercise. Directions and tests are gi 
to encourage this habit and to po 
out defects. . u. 

Posture defects once firmly esm 
fished do not yield readily to corre 
treatment. Therefore, the essentials 
good posture, such as strong ’ 

firm and well-coordinated 1 

and proper social ^djustmen s 
consideration from earliest eh 
A feeling of self-confidence, co 
determination, and good cheer 
more to influence poise and excellent carnage 
do mere mechanical drills. And correct P°j’ 
definitely increase a person’s feeling of well-hciaD- 
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High-voltage discharges of artificiai iightning are used in this laboratory to test protective equipment 
for electric power lines. This is one of many ways in which physics helps m a n to harness natural forces. 


How PHYSICS Helps Man to HARNESS Nature 


pHYSICS. Without the science of physics and the 
work of ph3'sicists, our modem wa3's of living 
would not exist. Instead of brilliant, stead3" electric 
light, we would have to read b3^ the light of candies, 
oil lamps, or at best, flickering gaslight. ^Ve might 
have crude railroad locomotives and steamships, but 
we could not have the highl3’^ developed and tre- 
inendousl3" powerful machines we do. We might have 
buildings several stories high, but there could be 
110 hope of erecting an Empire State Building. We 
^uld not possibl3^ bridge the Hudson River or the 
golden Gate much less build a jet plane, talk on 
the telephone from New York to London, or watch 
0 television show. 


All other natural sciences depend upon plu'sics for 
le foundations of their knowledge. Ph3'sics holds 
us key position because it is concerned with the 
luost fundamental aspects of matter and energ3'^ and 
lov the3' interact to make the ph3'sical universe wmk. 
or example, modern ph3'sics has discovered how 
n oms are made up of smaller particles and how' these 
Pai tides interact to join atoms into molecules and 
urger masses of matter. Chemists use this knowledge 
? SUide them in their work in stud3’ing all existing 
c '^uical compounds and in making new ones. 

. lologists and medical men in turn use both ph3’s- 
fs and chemistr3' iu stud3'ing living tissues and in 
ip eloping new drugs and treatments. Furthermore 
'on electrical equipment, microscopes, X ra3's, and 


many other aids and the use of radioactivity were 
developed onginall3' by physicists. 

Ph3'sicists have also led in bringing man to think 
in scientific wa3's. What w'e call the “scientific 
method” had its real beginnings some four centuries 
ago in many fields of knowledge. The most impres- 
sive of the earl3' triumphs came in ph3'sics and in 
the application of ph3'sics to astronomy for stud3'ing 
the apparent and leal motions of the sun, the moon, 
the planets, and the stars. 

Galileo made the first real contribution b3" dis- 
covering the natural laws w'hich govern falling bodies 
and the swinging of the pendulum. Then Kepler es- 
tablished the three laws which explain all the motions 
of the planets. Finally, Newton verified these results 
b3'’ establishing the law' of gravitation, which applies 
invariabl3' to all matter in the universe — as small 
as a grain of sand or as large as the sun. 

This triumph of explaining a vast range of phe- 
nomena with a single law inspired workers in all 
fields of knowledge to trust scientific methods in seek- 
ing new knowledge. Galileo, Kepler, and Newton 
also made important contributions to the develop- 
ment of telescopes and thus gave astronom3' a power- 
ful instrument to work with. 

The Many Divisions of Physics 
There is no exact distinction between ph3'sics and 
other natural sciences because all sciences overlaj). 
In general, however, physics deals with phenomena 
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EXPERIMENTS THAT GAVE BIRTH TO MODERN PHYSICS AND SCIENCE 




The first experiments that laid the foundations for the scientific 
method are often said to be those performed by Galileo to 
discover the law of falling bodies He worked out his results 
for accelerated motion by timing balls as they rolled down an 
inclined plane. Here he is demonstrating his method before a 


-r- 




group of dignitaries and scholars. Many of the scholar uj 
shocked by Galileo’s assertion that if the experiments , 
what is said by authorities such as Aristotle, 
must be wrong. The picture is from a fresco by "“'W 
Bezzuoli in the Museum of Natural History m Florence, iia ) 


which pel tain to all classes of matter alike or to 
laige classes of matter as long as they remain fiee 
of chemical change. 

One majoi subdivision of physics deals with the 
states of matter — sohds, liquids, and gases — and with 
their motions. The pioneei achievements of Galileo, 
Keplei, and Newton dealt with solid masses of matter 
in motion. Such studies are a pait of the subject of 
mechanics and belong to the subdivision of mechanics 
called dynamics, the study of matter in motion. 
Tins large topic includes not only the motions of 
stais and baseballs but also those of gyioscopes, of 
the vater pumped by a fire engine {hydrodynamics), 
and of the air passing over the wings and thiough 
the jet engine of an aii plane (aerodynamics). 

The other great subdivision of mechanics is statics, 
the study of matter at rest. Statics deals with the 
balancing of foices with appropiiate resistances to 
keep matter at lest. The design of buildings and of 
budges aie examples of problems in statics. 

Other divisions of physics are based on the dif- 
ferent kinds of energy which interact with matter. 
They deal with electricity and magnetism, heat, light, 
and sound. From these branches of physics have come 
clues which have revealed how atoms are constructed 
and how they react to various kinds of energy. This 
knowledge is often called the basis of modern 'physics. 
Among the many subdivisions of modern physics are 
electronics and nuclear physics. 

Physics is intimately related to engineering. A 
peison who uses physical principles in solving every- 
day problems is often called an engineer. For ex- 
ample, electricity is one of the subdivisions of physics; 


a man who uses the “natural laws” of electncit} 
to help in designing an electric generator is calle 
an electrical engineer. 

Scientific Methods Used in Physics 
Physics attempts to describe and explain everyt m? 
that happens in the physical universe. Phjsicia ^ 
therefore try to discover one or more “lavs 
ing invariable principles of nature at vork) I'l'ic' 
will explain a large class of phenomena, ben on 
law of gravitation is a fine example. Another is ' 
law of mirrors — “the angle of incidence is equa 
the angle of reflection.” ,, 

Physicists express these laws in some exact nia 
matical form, w'hich can serve later as a 
measurements and calculations. For example, -i 
ton’s law of gravitation states that the 
gravitational attraction (F„) between two s®?'' ‘ , 
masses depends, first, upon the amount 
in each one, and second, upon the distance (d) e 
the masses. The masses must be multiplied tog 
and the pull diminishes with the square o '® 
tance. If the distance is doubled, the pul 
one fourth as great. The wdiole law can ® j 
in the short foimula: Fj = pmim2/d“, wiere 
known as the gravitational constant. 

This formula can be used in turn to give 
to a host of problems. Newton used it to help e 1 
why Kepler’s law's w 01 ked out. A modern jict 
space ships or lockets would use it to hep P , 
what w'lll happen as the rocket flies faithei a 
thei aw'ay fiom the earth. (See also Space lU^^ 
Whenever possible, physicists try to jiie 

and prove them true by experiments m " * 
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GALILEO SHOWS MILTON HIS TELESCOPE 



One of the earliest inventions in modem science was that of the telescope. 
When Galileo heard of it, he made an improved type and used it for astronomi- 
cal observations. In this picture he is showing his telescope to an English visi- 
tor John Milton, who later became famous as a Puritan scholar and as one or 
’ the greatest of English poets. 


variables involved can be controlled or 
measured accurately. For example, 

Faraday discovered the laws of electrol- 
jsis by measuring how much material 
was transported by known amounts of 
electric current in an electiolytic cell. 

Millikan determined the fundamental 
unit of electricity, the charge carried by 
one electron, by making thousands of 
measurements upon microscopic drop- 
lets of oil which were kept dancing in a 
\acuum between oppositely charged 
metal plates. 

Often V hen ph3'sicists cannot make a 
direct experiment, thej' can solve prob- 
lems indirectly. An example is the way 
phjsicisis learned the chemical composi- 
tion of the sun and the stars. Direct 
te.sts w ere impossible, because no human 
being could hope to approach close 
enough to the sun or a star to get a 
sample for chemical analysis. But about 
a century ago, a way was found around 
this difficulty. 

For a long time, physicists had known 
that light from a glowing substance, 
such as the matter in the srm, could be 
separated into bands of colored lights, 
called the spectrum. In the case of sunlight, this 
spectrum was crossed by many fine dark lines, called 
Fraunhofer lines. In 1859, Kirchhoff and Bunsen 
found that these dark lines could be matched exactly 
by bright ones produced by setting chemical elements 
to glowing in a laboratorjx Thus the lines told exactly 
what chemical elements w'ere in the sun. This made 
it possible to learn the chemical composition of stars 
by using a spectroscope attached to a telescope, 
^lodern refinements also indicate the speed and direc- 
tion of the stars’ motion and their temperatures {see 
Astronomy; Spectrum). 

How Knowledge of Physics Developed 

At first thought, it might seem that physicists, 
in tij'ing to explain the physical universe with rel- 
ativelj’ few' natural laws to work with, would begin by 
dtscovering the fundamental interactions betw'een 
blatter and energjx This is exactly what the ancient 
Lreek philosophers tried to do, more than two thou- 
^"ind j’ears ago; but they were not very successful be- 
cause thej' tried to learn too much too fast. 

Thej' tried to uncover the deepest secrets of the 
physical universe before thej' knew the simple facts 
b hich would have given them a backlog of information, 
lor example, they knew nothing about the workings 
of electricity and magnetism. Their understandings of 
I'ght and heat were scanty and largely wrong. Their 
jdeas concerning the chemical nature of matter were 
inaccurate. Furthermore, they failed to test their 
ideas bj' ex'periments. Naturallj', they could not even 
begin to guess at the nature of matter or of energy. 

Men began making some progre'^s a thousand years 
biter, in Galileo’s time, bj' attacking the problem 


the other way around. These men w'ere content to 
attack specific problems that could be tested with 
exact methods and to let more general theories w ait 
until the theories could be put together by using 
know'ledge that had been tested and proved. 

During the two centuries after Galileo’s time, real 
progress w'as made. By the early 1800’s, physicrsts 
had w'on considerable basic know'ledge about the 
interactions of specific forms of energj', such as heat 
or gravitational attraction, and matter. Even then, 
however, each type of interaction had to be studied 
separately. Nobody could begin to gather the inter- 
actions together into a general theory of the physical 
universe until more than a century had passed. 

A sur'\'ey of physics can be made best by pro- 
ceeding as the physicists did, considering first the 
separate, specific tj'pes of interaction between matter 
and energy. The most basic topic in the studj' of 
physics is mechanics, because it establishes funda- 
mental measurements w'hich enter into all interactions. 
Different units are needed for measuring x'arious forms 
of energy such as light and electricity. However, 
physicists keep these units consistent w'ith those used 
in mechanics, thus helping to hold all the branches of 
physics together as one body of know'ledge. 

Ancient Beginnings of Mechanics 

Primitive man maintained his place in the w'orld 
not by brute force but by learning how to use stone 
tools, bows and arrows, and other mechanical devices. 
No one knows just when men began to use sticks as 
levers or exactly how and when thej' developed the 
wheel, but it is know'n that the physics of simple 
machines and the science of measurement developed 
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early. About 2600 b.c. the Great Pyramid of Egypt 
was built with sides which differ bj' less than one 
inch in their lengths of 762 feet and with corners 
which are right angles within 12 seconds of arc. 
This achievement required excellent measuring equip- 
ment and skill in using it. Practical knowledge and 
skill were needed also to quarry the tremendous masses 
of stone, to transport them, and to assemble them into 
finished structures (see Pyi-amids). 

About 330 B.c. Aristotle wrote his celebrated book 
‘Phj'sics’, which was the dominant authority for many 
centuries. Although this book contained many prin- 
ciples whose validity has been well established, it also 
contained some assertions which are wrong. Perhaps 
the most famous is the statement that bodies of 
greater weight fall through equal distances in less 
time than lighter bodies. It was almost 2,000 j'eai-s 
later before this principle was proved to be incorrect 
by the experiments of Galileo. 

Archimedes of Syracuse was another great scientist 
who lived before Christ. One of his most celebrated 
discoveries was the principle of buoyancy, which 
enabled him to learn whether or not Hiero’s crown 
was made of pure gold. Archimedes also made im- 
portant contributions to knowledge of levers and pul- 
leys, and he once boasted, “Give me a place to stand 
and to rest my lever on, and I can move the earth.” 
(See Archimedes.) 

Galileo Founds Modern Mechanics 
Although a number of important discoveries in 
mechanics were made during the next 18 centuries, 
it was Galileo who opened the door to an entirely new 
world of physics. At the age of 19 he timed with his 
pulse the swings of a great chandelier in the cathedral 
at Pisa and found that the swing alwaj'S took the 
same time, even though the size of the excursion be- 
came smaller and smaller. He then invented a simple 
pendulum for measuring time. This was a great im- 
provement over the sand and water clocks then in use. 

Galileo studied the motions of falling bodies and, 
in contradiction to Aristotle’s claim, found that heavy 
bodies fall at exactly the same speeds as lighter ones 
when air friction is discounted. He also studied 
accelerated motion by rolling balls down inclined 
planes. His experiments laid the foundation for 
modern mechanics. (See also Mechanics.) 

Earlier workers such as Roger Bacon had insisted 
upon careful observation and experiment as the way 
to win knowledge, rather than depending upon mere 
appearances. Nonetheless Galileo is considered the 
father of the experimental, or scienti6c, method be- 
cause he devised the critical e.xperiments which forced 
conviction even though the results contradicted earlier 
authorities (see Galileo). 

Newton’s Monumental Contributions 
In the year Galileo died (1642), there was born in 
England one of the greatest scientists of all time, 
Isaac Newton. His studies of falling bodies and of 
the solar system led to his celebrated law of universal 
gravitation (see Gravitation). Not only did he dis- 
cover many of the basic laws of mechanics, includ- 


ing the fundamental laws of motion, but he ako li^ 
veloped a special mathematics for treating problems 
in mechanics. Thus he became one of the discoverers 
of calculus. The other was Gottfried Leibnitz. (& 
Calculus; Mechanics; Newton.) 

Newton provided firm bases for expressing natural 
laws as mathematical formulas. His method started 
with locating objects in space with measuremaits 
made to three axes at right angles to each other 
through a chosen point called the origin. Such meas- 
urements are called Cartesian co-ordinates after the 
man who devised them (see Geometr}’). Neaton's 
next working principle was that objects remain mo- 
tionless or in uniform motion (same speed in a straight 
line) unless something happens to produce a change. 
Newton called this “something” a force, and he pro- 
vided methods for measuring mechanical forces and 
their effects. 

Newtonian and Relativistic Mechanics 

Scientific reasoning based upon these principleshas 
come to be called “Newtonian mechanics,’ the 
Newtonian view,” and (in the 20th century) “classical 
physics.” Newton’s methods proved adequate for 
explaining all motions and mechanical effects knonn 
to science for two centuries after his time. 

During the ISth century mechanics was 
into a well-integrated and mature science throug o 
work of men such as Leonhard Euler, the 
and Joseph Louis Lagrange. In the I9th centurj 
theory of gyroscopes was developed, and the 'ine 
theory of heat was worked out in terms consisten iri 
Newtonian mechanics (see Heat). , 

Late in the 19th century, however, A. “ j 

and E. W. Morley made experiments with lig j 
got results which contradicted all 
After physicists had struggled for years 
problem, Albert Einstein in 1905 provided a 
with his first (or “special”) theory of ie<i • 
He said that certain “relativistic Hi 

Nevi.on’s mechanics would be needed in , 
speeds approaching that of light. His vieij^s p ^ 
correct in every case in which they^ could ® 
Today relativistic corrections are made v 
needed (see Relativity). They, together 
20th-century developments, have been . j 
helpful in working out the modern theory o 

Old and New Concepts of Heat 

Physicists now regard heat as being re a e - 
what to mechanical motion. The :^jpl 

theory holds that heat as it exists in mat ®‘’ ’ 
“molecules in motion.” This was not es 
however', until after centuries of working " 
taken concepts. plpment- 

The ancients thought that heat was an n 
Empedocles proposed that the “roots o a 
are the four “elements” — fire (heat), air, v 
earth. Therefore heat could only be analyze 
thing that flows into and out of of tbs 

brilliant a scientist as Lavoisier, toward t e ^ 

18th century, considered heat as somet mo 
sort which he called caloric. 
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THIS POWERFUL CLOUD CHAMBER 



^ This_ apparatus, carried to the upper atmosphere, is designed to 
^ obtain cloud ch^ber tracks of subatomic particles that are 
created by cosmic rays (left). The chamber is carried inside 
wiring which provides an electromagnetic field, and the wiring 
in turn is surrounded by cooling coils. At the right is an example 
, of pair production, revealed by a cloud chamber. At A, a gamma 
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ray or cosmic ray has struck a lead plate. Apparently the energy 
is converted into an electron (B) and a positron (C) which 
are driven out from the lead as a pair. Since the cloud chj^- 
ber is in an electromagnetic field and the expelled particles 
have opposite charges, they follow opposite curved paths. 
At D, the positron has bounced after striking a metallic film. 


_ E\periments, however, constantly disproved this 
^ view. Weighing matter when it was hot, then cold, 
showed no change that would correspond to a flow of 
^ caloric in or out of the substance. Eventually a group 
of physicists reasoned that motion was transformed 
into heat (as when a bullet strikes through a piece of 
^ood), and they developed the view that heat was not 
^ an element or a substance. It was produced rather by 
the motion of the invisible particles which compose 
matter and which we now call molecules. Many dif- 
ferent kinds of experiments consistently showed this 
to be true and thus established the kinetic theory that 
' heat is energy associated with molecular movement. 
(‘See Heat.) 

This theory proved satisfactory for the heat con- 
tained in matter. At the same time physicists de- 
veloped a theory that radiant heal passing through 
empty space (infrared radiation) was a type of “wave 
m ether.” The waves were emitted by a hot body such 
as the sun; and when they struck matter (as on the 
earth) they stimulated the molecules in the matter to 
greater motion. This “heated” the matter. 

Planck’s Ouantum Theory of Heat 
According to this theory, heat that was emitted and 
absorbed could be any amount between the “hottest” 
^ad “coldest” levels of the bodies concerned. In 1900, 
onever, Max Planck forced a change in this view. He 
ad experimented with a hlach body radiator, a hol- 
ow object which absorbed heat energy sent into it 
Hough a hole, then reradiated the energy somewhat 
as iron would. As iron is heated more and more, it 
fst gets hot, then glow’s with dull red light, and 
naliy becomes “white hot” — meaning that it is 
_ ®g every wave length of light in the spectrum 
® ^ell as radiant heat and ultraviolet radiation. 


The view that heat energy is infinitely divisible 
required a certain distribution of energy between the 
w'ave lengths of reradiated energy. Planck found an 
entirely different distribution. He e.xplained this by 
sa 3 dng that radiant heat energy is not infinitely di- 
visible. Instead, it travels in particles and not in 
waves; and there is a certain “smallest particle” which 
cannot be divided. Planck called this “smallest par- 
ticle” a quantum. 

Since Planck’s experiments were unquestionably ac- 
curate, physicists had to accept this quantum theory. 
Soon the same sort of “indivisible unit” w’as found 
in light and in electricity; and today the quantum 
theory ranks with relativity as one of the cornerstones 
of modern physics. The only change from Planck’s 
view is a later theory which says that quanta travel in 
association with waves, as explained later in this article 
(see Energy; Matter). 

Acoustics, the Science of Sound 

Much of what we know about the world comes to us 
through sight and hearing. The ancients naturally 
were interested in the light by which w’e see and the 
sounds which w’e hear. Of the two, sound proved much 
easier to understand, and facts about sound began 
developing at an early date. 

The physics of sound is called acoustics. Man’s 
love of music led him to build musical instruments 
from which he learned that all bodies which produced 
sounds were vibrating, or moving to-and-fro. Fast 
vibrations produced sound of high pitch and the slower 
the vibrations the lower the pitch. Bj’ the 6th 
century b.c. the laws of stringed instruments were 
investigated by Pythagoras, the “founder of acous- 
tics.” During Augustus Caesar’s reign, Vitruvius 
wrote that sound is produced in the form of con- 
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VOLTA SHOWS ELECTRIC CURRENT TO NAPOLEON 



After Volta discovered the electric battery, he visited Paris 
and other places to give demonstrations. Magnetic and electro- 
lytic effects of steady current were as yet unknown: but Volta 
showed the presence of current by drawing a spark whenever he 
touched the battery terminals with an electrophorus. 

centric waves like those made by a stone when it is 
thrown into still water. The sound waves consist 
of an ever-widening sphere of condensations, regions 
where the air molecules are crowded together, and 
separated by rarefactions, regions where the molecules 
are farther apart than usual. 

Early in the 17th century the French priest Mer- 
senne measured the speed with which sound travels. 
He found that in one second a sound goes about 1,100 
feet. Very loud sounds, such as those from a cannon, 
travel somewhat faster. A few years later Newton 
developed a theory which predicted the speed of 
sound from the elastic properties of the air, accord- 
ing to Newtonian mechanical principles. {See Sound.) 

The Problem of Explaining Light 
The ancients were familiar with many optical phe- 
nomena such as shadows, rainbows, and the use of fire 
in lamps to produce light. They knew about reflection 
and that light was bent when it went from water to 
air (refraction). Lenses were made and used. 

In 1608 Jan Lippershey built what was probably 
the first telescope. Shortly after, Galileo made a tele- 
scope with which he discovered the satellites of Ju- 
piter, the crescent phases of Venus, sunspots, and the 
rotation of the sun. About this same time the first mi- 
croscope came into use. With these new optical in- 
struments it was possible to make great strides in 
astronomy and in the biological sciences. 

About the middle of the 17th century two great 
physicists were performing experiments with light. 


Both came to very different conclusions. One ms 
Newton. He separated white light into its colors, 
built a reflecting telescope, and obsen'ed colored 
rings (called Newton’s rings) when a lens was squeezed 
against a flat piece of glass. Newton accepted the 
theory that light rays were streams of little particles. 
He explained that light bends as it goes from air to 
water because the little particles were attracted to- 
ward and pulled downward into the water, gaming 
speed as they entered the water. 

At the same time Christian Huygens developed a 
wave theory of light with which he explained many 
phenomena such as why everything looks doublenhen 
viewed through a crystal of calcite. According to 
Huygens’ wave theory, light bends when it goes from 
air to water because the waves move more slouigin 


water than in air. 

For more than 100 years the argument rag^ be- 
tween su])porters of the particle and wave theories. At 
length cer-tain experiments gave support to the ware 
theory. When two beams of light overlap at a point, 
they may add to produce brightness or they may can- 
cel one another and produce darkness. This ^lenom- 
enon is called interference. Shortly after 1800, T omas 
Young and later Augustin Fresnel performed many 
experiments which demonstrated the interference o 
light. Their results supported the wave 
About 1850 D. F. Arago, J. B. L. Forrcault, an 
A. H. L. Fizeau showed that light travels faster m 
air than in water. This was a great 
wave theory, and it convinced physicists tha i 
the only true theory. . . 

For 100 years the wave theory reigned s p ■ 
Then in 1900 it became evident that sometim d 
showed particle piuperties, although th^^ ve' . 
different from tire particle properties Aefl 
described. Now it is known that light some ^ 
haves like a wave and sometimes like a P ,, 


iio-vco iii^c \>U;Vc; tuivi Kjg 

Modern physicists must answer the ques lo > 


in?”vith 


light a wave motion or a particle phenomenon. 

the answer, “It is both.” 

Reading the Riddles of Electricity 
Even before the particle properties o ig 


iiiven oeiore me parwcie 
understood, physicists had shown th^^ ig^^ 


the result of electrical activity in atoms - 
a knowledge of electricity was necessary 
stand the behavior and properties of lig ■ , 

Lightning, electric eels, magnetic 
attraction for bits of chaff exerted by ™ .|,t ygjthe- 
were known long before the Christian Era. 
less, knowledge of electricity 
slowly than any"^ other branch of classical p y 
In the 17th and 18th centuries, howev . 


In the 17th and 18th centuries, “""V^gntion. 
oreviously neglected subject received muc „g]gjtri- 


ft was shown that many materials coul 
led” by rubbing them with silk or fur. u 
nents seemed to indicate that two kinds ° i (o 
ty (called charges) might exist. Eac s ^ 
■epel others of the same kind and attrac 
sites. This could happen only if there were 
)f charae or if one kind existed “in excess 
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ciency” — that is. in positive (+) and negative (-) 
amounts. An excess would tend to flow toward (“be 
attracted by”) a deficiency. This view became the 
favored one. 

During this period, experimenters were hampered 
by the fact that whenever a path was formed be- 
tween opposite charges, they seemed to unite almost 
instantly. All studies would have to be made during 
such instants. Then in 1800 Alessandro Volta an- 
nounced the discovery of an electric battery which 
would produce a steady flow of direct current. This 
stimulated research in electricity to an unprecedented 
degree. Experimenters such as Humphry Davy, H. C. 
Oeisted, and iVIichael Faraday used this new source 
of electricity to discover such facts as the ability of a 
current to break up dissolved substances (electrolysis) 
and the ability shown bj*^ an electric current and by 
magnetism, each to generate the other. When this 
power was harnessed in large-scale generators and 
motors, the electric age was bom. (For details of these 
and other discoveries, see Electricity.) 

The Electromagnetic Spectrum and Radio 
Electric charges as well as current and magnetism 
exert influence across space. In 1873 James Clerk 
Maxwell published his theory that electromagnetism 
moves across space at the speed of light in waves 
identical to those of light except for their wave 
lengths. In 1887 Heinrich Hertz detected such waves. 
Guglielmo Marconi used these discoveries in devel- 
oping the radio (see Marconi; Maxwell; Radio). 

Radiant heat and other radiations were found to 
conform to Maxwell’s theory. Together they make 
up the electromagnetic spectrum (see Energy). This 
seemed to prove that all radiant energy moves in 
waves. However, another phase of Hertz’s work (and 
work done by others) revived the particle theory. 

The Nature of Electricity and the Atom 
During his experiments. Hertz had found that light 
falling upon metal would drive out a negative charge. 
(This phenomenon is called the photoelectric effect.) 
Further experiments suggested that the charge might 
consist of particles. Evidence of particles was also 
being found in electric discharges through a vacuum; 
and in 1896 Antoine Henry Becquerel discovered the 
natural radioactivity of uranium. Shortly after, Marie 
and Pierre Curie discovered radioactive polonium and 
radium (see Curie). Studies revealed that there were 
three kinds of radioactive rays, called alpha, beta, 
and gamma. Alpha rays were found to be positively 
charged particles; beta rays w'ere negative particles; 
and gamma rays were electromagnetic pulses that 
carried more energy than the X raj^s discovered by 
'Vilhelm Roentgen in 1895 (see Radiation; X rays). 

Other experimenters proved that electrons e.xist 
^d that they are one of the building blocks with 
which atoms are constructed. Beta rays were proved 
to be electrons. By 1900 it w'as clear that atoms are 
uaade of smaller electrified particles (see Atoms). 

It also became clear that free electrons exert a 
Negative charge; and electric current consists of elec- 
vons moving through a conductor. Thus electricity 


DIFFRACTION SHOWS ELECTRON WAVES 



The electron camera (top) and the photograph of a diffraction 
pattern (bottom) demonstrate an extremely important fact. 
Although electrons are unquestionably particles, they must 
travel in association with a wave pattern such as that of light. 

Otherwise, diffraction would be impossible. 

and atoms are intimately connected, and both are 
“particle” in nature. 

Physics in Our Century 

Planck’s quantum theory of heat strengthened the 
particle theory; and in 1905 Einstein explained the 
photoelectric effect vdth a theory that light consists of 
particles called photons. One photon striking metal 
could drive out one electron (negative charge). Pho- 
tons were considered quantized, using Planck’s value. 

Starting in 1909 Robert A. Millikan measured the 
charge on one election and in thousands of experiments 
found no smaller charge. Ernest Rutherford, in 1911, 
discovered that atoms have a very heavy positively 
charged core, or nucleus, which is surrounded by nega- 
tive electrons. In 1913 Niels Bohr explained how the 
one electron of a hydrogen atom absorbs energy and 
emits the lines of the hydrogen spectrum, thereby 
connecting light with atomic structure. (Ultraviolet 
radiation and X rays could likewise be connected, 
under a later theory.) In 1924 Arthur H. Compton 
showed that reflection of X rays from a target could 
be explained by considering X rays as particles. 

Thus the particle theory seemed to be sw'eeping the 
field. Yet the particle theory could not e.xplain the 
diffraction of fight; and in 1927 Clinton J. Davisson 
and Lester H. Germer foimd that beams of electrons 
could be diffracted by crystals. Thus it seemed that 
both the particle theory and the wave theory must 
be correct. The problem was to find how both could 
be true. By 1927 the mathematical phj'sicists 
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FOUR LEADERS 


THE DEVELOPMENT 


MODERN PHYSICS 



. . Albert A. Michelson^ helped to start a “revolution** with an of the atomic nucleus. 3. Max Planck proved that radiant heat 
u doubts concerning 19th-century enerev travels as oarticles fouanta’l instead of waves 4. Niels 

theories about light. 2. Ernest Rutherford worked out the nature 


oi me atomic nucleus. .5. iviax I'lancK proveu luai mui 
energy travels as particles (quanta) instead of waves i. mew 
Bohr developed the first “workable model” of a hydrogen atom 


Louis de Broglie, P. A. M. Dirac, Werner Heisen- 
berg, and Erwin Schrodinger between them accom- 
plished this with what is called the theory of wave 
mechanics. This held that all forms of radiant energy 
exist as quantized particles; but the particles travel 
through space and interact with matter in association 
with a wave pattern which arises and travels with 
them. How the pattern arises and why it directs the 
movement of the particles, the theory does not ex- 
plain; it just asserts in mathematical terms that this 
happens. {See Energy; Matter.) 

This theory by no means explains all the problems 
which confiont physicists today; but it does draw to- 
gether all previously won knowledge into a consistent 
theory. It ranks with relativity and the quantum 
theory as one of the cornerstones of modern physics. 

Careers in Physics 

As we learn more about how nature behaves, there 
is an increasing need for persons trained in physics. In 
the past the majority of openings for young physi- 
cists were in the teaching profession — elementary- 
school general science classes, high-school physics, 
and college and university physics programs. The 
more advanced the courses to be taught, the more 
extensive the training for the scientist had to be. 

Although the number of physicists engaged in teach- 
ing has increased over the years, a much greater 
growth in vocational opportunity has come in industry 
and in government laboratories. Many of our major 
industries employ large numbers of physicists. They 
direct their efforts toward pure research, developing 
new products, maintaining quality standards, and 
promoting efficient production. Physicists in the re- 
search laboratories of our industries have helped to 
develop or improve X rays, radios, television, and the 
electron microscope — to name a few. Prominent 
among the types of corporations which hire a large 
number of physicists are those in the electrical, 
electronic, and communications fields. The major 
automobile and chemical corporations also have ex- 


tensive laboratories in which there are many oppor- 
tunities for physicists. In some industrial laboratories 
physicists work chiefly on problems which are im- 
portant to that particular industry. Other industrial 
laboratories offer able physicists an opportunity to 
do the purest sort of research. Many notable dis- 
coveries have been made by physicists in industr)', 
and the industrial scientist becomes more important 
year by year. 

Government agencies employ large numbers of 
physicists. Opportunities in government work have 
expanded rapidly in recent years. The National Bu- 
reau of Standards houses the fundamental standards 
of weight and length. It provides standard time sig- 
nals and maintains standards for measuring tempara- 
ture, illumination, and electrical quantities. When 
thermometers or other kinds of meters are used to 
make measurements of great precision, they are usu- 
ally sent to the Bureau to be compared with the 
basic national standards. In addition to maintaining 
and providing our national standards the Bureau is an 
important research laboratory. , , , 

The government offers employment to pbysiciss 
in connection with many other organizations, sue 
as the Agricultural Research Laboratories, the Buieau 
of Nutrition and Home Economics, the Geologica 
Survey, the Bureau of Mines, and the Weat e 
Bureau. Through the Civil Aeronautics Adminis ra 
tion and the National Advisory Committee oiAero^ 
nautics the government employs physicists wo 
interested in problems in aviation. The Atomic Energy 
Commission supports a number of major laboratoiie 
which are well staffed with physicists doing 
in the applications of atomic energy to the peace- iw 
problems of physics, biology, medicine, and chemis ry- 

The Army, Navy, and Air Force maintain large a^^ 
oratories concerned with the applications of P 
to warfare. Physicists employed here may wor 
fascinating projects involving rockets, guided nil 
siles, supersonic aircraft, and radar networks. 
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REFERENCE-OUTLINE FOR STUDY OF PHYSICS 


I. Scope and subdivisions of physics P-229-30 

II. Scientific methods used to discover lows of inter- 
actions between matter and energy P-230-1, S-60 


NATURE OF MATTER AND ENERGY 

I. Matter M-142a, C-209 

A. Properties: extension, mass, and weight M-142(i, 
C-173, M-161; inertia M-161; density and spe- 
cific gravity G-173 

B. States (solids, liquids, gases) and changes of 
state 'Sl-U2a-b, H-319, F-283, F-302, 1-3, 
S-209, \V-63 

1. Properties of solids M-1426-c: crystals C-525, 
M-142/; metals and alloys M-176, A-172-5 

2. Properties of liquids M-142c-d, L-262-5, 
l!:-449-50, D-77, F-192, H-319, W-63 

3. Properties of gases M-142c-d, G-28-30 

4. Colloidal states of matter C-384-5 

C. Composition (atoms and molecules) M-142a-6, 
A-156-7, C-209-10 

1. Electrical nature of atoms A-157-8, M-142e-/ 

2. Molecular interactions: cohesion (cohesive 
force) and adhesion M-142&, /, L-262, 264 

II. Energy E-344-5 

A. Aspects defined for calculations: potential and 
kinetic E-344-344a, M-1426; force, acceleration, 
and momentum G-171, M-161 

B. How radiant energy affects matter E-344/ 

C. Gravitation and its effects G-170-3, N-193: 
planetary motions P-281-2, 285, K-35; tides 
T-129; measurement (pendulum) P-118 


II 


MECHANICS M-1 58-62 

1. Fundamental principles; Newton’s laws M-161; 
conservation of energy and matter El-344d, M-142d 
Force, motion, work, and power M-162: statics and 
dynamics M-158, 160-2; power P-403 

A. Kinds of motion (linear, rotary, oscillatory) 
C-178, P-118, S-236: gyroscopic G-237; motion 
of the earth E-175 

B. Analysis of motion and work: center of gravity 
M-158; parallelogram of forces, diagram M-159; 
wave motion W-75, L-232-4, S-236-7 

III. Interactions in gases (pneumatics) G-28. V-434: 
elasticity A-73; pressure A-453, B-57; aviation 
B-28d, 30; winds W-lfiO-fi; pneumatic appliances 
P-328-30, B-28d, B-284, B-344, D-106, D-143, T-209, 
^'•434; jet propulsion J-340; rockets 11-171; guided 
missiles G-224 


IV. interactions in liquids (hydraulics) H-456, P-436: 
Archimedes’ rule P-232, A-303, diagram 1^263; 
incompressibility of liquids H-456-8, W-62; osmo- 
sis L-265, P-292, diagram P-293; siphon S-189; sur- 
face tension and capillary action M-142c, L-262, 265, 
C-119, S-214 

V. Machines and tools M-160, M-13, T-148 


HEAT H-3 15-20 

• Heat results from molecular motion H-316, P-233 
Sources of heat: combustion F-73; chemical and 
electrical H-315 (thermite A-183) ; frictional H-316; 
ultimate source the sun S-450, E-344 
■ ^®°surement of heat and heat effects 
A. Temperature H-317: thermometer T-116; pyro- 
meter P-447; absolute temperatme H-319 


B. Calories H-319, C-49: food values F-217 

C. Reactions of matter to heat: conduction, con- 
vection, and radiation H-318, H-321 

IV. Laws of thermodynamics P-233: mechanical equiv- 
alent of heat P-233 

V. Heat effects in nature: winds W-150; ocean cur- 
rents 0-332, G-228&; climatic zones C-348, E-176; 
body heat of animals B-146 

VI. Man’s control of heat: heating and ventilating 
H-321, A-77; refrigeration R-93; insulation (asbestos 
A-401; vacuum bottles, picture V-434); power 
devices (steam engines and boilers S-386; internal 
combustion engines 1-186) 

SOUND— ACOUSTICS S-236-40, P-233-4 
J. How sounds are produced, carried, and received 
S-236-7, P-233-4, 1-155-6: voice V-516; ear E-170 

II. Characteristics: speed S-237; vibration and pitch 
S-237-8; intensity and tone S-238-9; musical sounds 
S-240. See also the Reference-Outline for Music 

III. How sound waves can be reflected and focused 
S-239: echo E-209; hydrophones and sonar S-438 

IV. Interference and beats S-239-40 

V. Applications of sound: bells B-118; phonograph 
P-206; telephone T-40; motion pictures M-411, 
421, 425; radio R-33; television T-50 

LIGHT— OPTICS L-227-35, p.234 
I. Nature of light L-232, R-29-32: intensity and 
photometry L-228-9; speed L-230-1 

II. How men and animals see E-459, S-99 

III. Reflection and refraction of light L-229, 231 

A. Natural effects: diffuse reflection L-229-30; 
twilight and dawn T-225; mirage M-294 

B. Applications: mirrors M-295; lens L-164; mi- 
croscope M-232; periscope P-153, pictures P-152; 
stereoscope S-392; telescope T-46 

IV. Interference of light L-232-3, S-373, P-234 

V. Color L-232, 233, C-391, D-166: in nature and art 
C-391, D-149, 1-182-3, R-70 

VI. Spectroscopy S-331, R-31, C-39o-6, diagram C-391: 
in astronomy A-440, S-453, picture A-428 

VII. Polarization of light L-234-5, T'21 

VIII. Fluorescence, phosphorescence, and luminescence 
L-235, P-208 

IX. Chemical (actinic) effects of light L-235 

A. In vital processes: photosynthesis in green 
plants P-293-4, 295, 309, L-151, diagram N-46; 
effects of ultraviolet light U-233, V-496, 498 

B. In arts and industries: photography and motion 
pictures P-211, M-410-11; bleacHng B-205 

X. Artificial illumination: lamps and lighting L-88, 
L-238, E-309; signaling S-179 (lighthouses L-235) 

ELECTRICITY AND MAGNETISM E-293-309, M-41-3 

I. Electrical forces from electrons E-293, E-316, 
.A-459: meaning of positive and negative E-294; 
electron movements or currents E-293-4, E-316 
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II. Electric circuits E-294 

A. Conductors and insulators E-297-8: alloys 
A-173-4; gutta-percha G-235; mica M-211; in- 
sulated wire W-163 

B. Flow of current in circuits E-297, 299: Ohm’s law 
E-298; galvanometer G-6 

C. Properties of alternating current circuits E-30G, 
E-292, R-34, R-35 

III. Motion of electrons in space (electronics) E-31G: 
Aurora Borealis .A.-473; lightning I..-240 

IV. Electrochemistry E-315, E-300-1 : batteries B-79; 
separating metals from ores M-17G, A-183; elec- 
troplating E-321; electrotyping E-321 

V. Relation between electricity and magnetism E-303 

A. Nature of magnetism M-41, E-303: magnetic 
permeability E-304; magnetic compass C-427 

B. Electromagnetic induction E-304-5: transformers 
T-167; generators and motors E-289 

VI. Electric light and power E-309, W-G7. See also the 
Reference-Outlines for Transportation and Com- 
munication 

RADIATION AND RADIOACTIVITY R-29-32, R.52-5 

I. Electromagnetic spectrum (radiation) S-333, R-29, 
P-235 : infrared 1-148; ultraviolet U-233 ; X raysX-328 

II. Modern theory R-32, P-233, S-333-4 

III. Radioactive minerals M-265: radium R-56; plu- 
tonium P-324; uranium U-405 

IV. Atomic power (nuclear physics) P-235, A-456-70: 
the hydrogen bomb A-467-9 
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rhe COMPLEX MECHANISM of the HUMAN BODY 

■pHYSIOL OGY. The body of the average man that is mysterious in human physiology, for 

weighing 150 pounds contains the equivalent of today there are many activities of our bodies of I'mf 

100 dozen eggs, enough iron to make 4 tenpenny nails, we know very little. We are learning, however, 
fat contents sufficient for 75 candles and a good-sized In the early days, “humors” and “spirits t\eiesui> 

piece of soap, phosphate for 8,064 boxes of matches, posed to control certain functions; and anatomy, pk)'^ 

enough hydrogen (in combination) to fill a balloon and ology, and medicine were a jumbled mass of facts 

carry him above the clouds, and, besides all this, 10 and fancies. Then men of deep thought and earnest 

gallons of water, 6 teaspoonfuls of salt, and a bowl of work began to make independent investigations, 

sugar. This gives us some idea of what we may call The microscope was invented, and they could actuaUy 

the c/iemisfrj/ of the human body. Its structure and seethe blood flowing through the capillaries from ' 

its way of working are equally wonderful. arteries to the veins, when the animal was alive, and 

If we are going to run an automobile or a motor- other activities as well. Since then our knowledge has 
cycle we want to know not only what the different constantly deepened and broadened, 
parts are and of what they are made, but we must The Four Groups of Organs , 

also learn how each part works, or “functions,” and As a result of experiment and study we have learned 
what its purpose or use is in operating the machine, that, as regards its functions, every human or anima 
It is the same when we study an animal or a plant, organ falls naturally into one of four great , 

The study of its anatomy (see Anatomy) will tell us First, there are those organs whose function e 
the way it is built and even its minute structure, with mitrition—th&t is, with feeding the differei 
but it is the study of its physiology that tells us how tissues of the body and disposing of its waste P™™" , 
each part functions when the animal is alive. This The blood in the animal supplies food to the 
is not quite so easily learned as the former. For parts of the body; the heart pumps the klood; | 
when WG attGiTipt to separate the parts that "we inay stomach and digestive system prepare the food so 
examine and study them, we are likely to kill the ani- it may be taken up by the blood ; the liver, pancre 
mal or plant, and the very part which we wanted to etc., help in the work of digestion; the kidneys aid 
examine stops working, so that we have defeated the throwing off waste products; the lungs take from 
end for which we strove. air the oxygen which is needed by every living ce 

For many centuries this was the great stumbling the body and throw off the poisonous carbon diox 
block to scientists and physicians. There is still much which is made in the various chemical changes 






OUTER MUSCLES 

1 The skin. 

2 layer of faf under the 
skin 

3, Muscles of the foce. 

4, Neck muscle (sterno- 
mastoid), 

5 Clavicle (collarbone). 

6 Large pectoral muscle. 

7 Straight abdominal 
muscle in its sheath 
External oblique muscle 
of the abdomen 

fhii jer/ei of pfiofogropfij wo* 
mode from the fuff-x,ze, Itfehke 
nodelf used for insfrucfiort at 
Museum of Hygiene and 
Medicine of fhe Mayo Founda- 
tion, Rochester, Minn (Copy- 
The Mayo Cfinic ) 
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This model cTin'orQ Tr..icMcc nf the face neck, chest, and abdomen. The sternomastoid neck muscle aids in 

movements oHhe head. The Iwgt. fan-sLped JLst muscle gives strength to the arm and shoulder. The long, flat abdominal 

muscle compresses the abdomen and helps bend the body. 
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B 

LEFT LUNG 
AND MUSCLES 
OF ABDOMEN 

1. Breastbone. 

2. Ribs of the right side. 

3. Left lung exposed by . 
removing ribs in front. 

4. Exposed portion of 
the heart, 





'5, Diaphragm. 

6 . Sheath of straight ob* 
domlnal muscle cut 
open lo show muscle 
inside 

7. Straight obdominol 
muscle (cut away) 

8 Externol oblique 
muscle. 

9. Internal oblique 
muscle. 

1 0. Transverse muscle 


In this model most of the outer muscles and the ribs 
lower end of the heart, part of the diaphragm. 


on the left side have been cut away to show the left 
and one of the pair of long abdominal muscles in sectio 


andtl" 
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THYROID GLAND, 

liver, stomach, 

AND INTESTINES 

1. Larynx {voice box). 

2. Jugular vein (one on 
each side) 

3 Thyroid gland 

4. Cut end of collar 
bone 

5, Subclavian vein (one 
on each side) 

6 Carotid artery (one 
on each side) 

7. Trach ea (leading 
from larynx) 


8 Innominate vein (one 
on each side) 

9 and 10. Right and left 
lung. 

11. Heart (covering cut 
open) 

1 2. Diaphragm 

1 3. Liver 

14. Stomach 

1 5. Gall faladder. 

1 6. Transverse portion of 
colon. 

17. Small intestine 

18 Three layers of ab- 
dominal muscles cut 


a thtc ^ j • - . - , 1 j rlh*; "breastbone, and the abdominal muscles have been cut 

way muscles of the neck iea1:windpipe), the thyroid gland, the jugular veins, and the caro- 

lunes ^d the ^aphragm. Below the diaphragm appear the edge of the 
-tenes, the heart covenng cut^open^. the lungs, 


241 













D 

BRAIN, LUNGS, 
HEART, CAECUM, 
APPENDIX, , 
AND COLON 

1. Brain. ’ 

2. Upper and lower 
teeth showing the, , 
roots. 

3. Upper end of 
esophagus. 

4. Section of the larynx. 

5. Superior vena cdva. - > 

6. Right auricle of heart. 

7. Arch of the aorto, 

8. Pulmonary artery. 

9. Right ventricle of 
heart. • 


Wh 









10. Left ventricle of heart. 

. n. Cut surface of lung. 

1 2. Diaphragm. 

13. Liver lifted and pulled 
to one side. 

■ 14. Gall bladder.' 

. i 5. Stomach. 

16. Pancreas. 
ij. Duodenum, beginning 
X of-^mall intestine. 
-.18. End of small intestine. 
19. Caecum, beginning of 
the colon. 

' 20. Appendix. 

21. Ascending colon. 

' 22. Transverse colon 

sectioned. 

23. Descending 'colon. 

24. Sigmoid colon. 

25. Top of bladder. 


-i™"- not. <■.= 

b,.dd.„ Tb. 

or the colon and the bladder. 
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KIDNEYS, URETERS, 
AND BLADDER 

1 . Lower port of fhe 
brain (cerebellum). 

2 Tracheo. 

3, 4 Right and left 
bronchi. 

5. Aorta. 

6 Esophagus. 

7. Diophrogm. 

8. Spleen. 


S ■ J ‘iJ ■5>‘' ' '* i 

* ^ i r y 'Ll 

' \ I ‘Y 

' I ^ //A\v V ! * 

'' fi?) ^ 


< .© 


J 





9 lower end of esoph- 
agus where stomach 
begins. 

10 Inferior vena cava 

1 1. Abdominal aorta 

1 2. Right kidney with its 
outer covering. 

1 3. Adrenal gland 

1 4 Left kidney (cut sec- 
tion to show its rela- 
tion to ureter) 

1 5 Right ureter, 

1 6. Left ureter. 

17. Bladder. 

18. Beginning of rectum 

19. Lining of abdominal 
cavity (peritoneum). 


“'•“■'viic. me aona ana esopnagus paas luiuaeu ..... ti/tnov 

and the ureters from the kidneys leading to the bladder. The le y 
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PHYSIOLOGY 

take place throughout the system; the skin is also 
active in throwing off waste products. So each of 
these organs deals with nutrition and the nourishment 
of our bodies. 

In the second group we place those organs whose 
work deals with relation — that is, wiiose function is to 
bring us information of the outside world about us 
(the eye, ear, nose, organs of taste and touch) and tell 
us our relationship to it. In this group we ma}' place 
the muscles, which control our movements and hence 
our relation to people and things; and also the bones, 
wiiich support and protect our bodies and are used as 
tools and levers hy the muscles. The business of each 
of these parts of our bodies concerns our relation to 
the world of tilings about us or the interrelation of 
the parts of the bod3^ 

Organs of Intelligence 

The third group contains the organs of intelligence, 
which include the brain and neiwes. These receive 
sensations, store up impressions as memories, make 
decisions and plans, and transmit suggestions and 
orders to other parts of the bod}^ The quickness and 
clearness with which this group functions is con- 
siderably affected by the general health of the first 
and second groups. The old Roman adage, “a sound 
mind in a sound bod}",” was founded on phj'siological 
fact. The fourth and last group contains those organs 
whose work it is to reproduce the species. These 
are known as the organs of reproduction. 

Nothing appears simpler than chewing and swal- 
lowing a mouthful of food; j-et what a wonderful lesson 
in phj"siologj" is presented by this commonplaceaction! 
There is the tongue, which tastes the food, manipu- 
lates it in the mouth, and forces it back into the 
throat; the teeth, which crush and grind the food; the 
saliva, which softens it, eases its passage down the 
throat, and instigates the earlj" stages of digestion 
{see Teeth; Tongue). The very sight or smell of 
tempting food stimulates the three sets of salivary 
glands — the parotids in the cheek, just beneath and 
in front of each ear (one who has had the mumps can 
locate them easU}-, for mumps is a swelling of the 
parotid glands); the submaxUlarj", under the angles 
of the jaw-; and the sublingual, beneath the tongue. 

The throat chamber, or pharynx, at the rear of the 
mouth is more than a mere vestibule into the gullet. 
Six passages lead out of it: two go upwards to the 
nose carnty; two, the tiny Eustachian tubes, lead to 
the ears; one, the glottis, is the slitlike opening to 
the windpipe; and one leads to the gullet or esophagus. 

The Food Starts Its Journey 

At the rear of the palate or roof of the mouth, hangs 
a small projection, the uvula, and over the glottis is a 
lid called the epiglottis. During the act of swallowing, 
the uvula moves backward to block the waj" to the 
nose, and the epiglottis closes the opening to the wind- 
pipe. At the same time, the muscles that surround the 
throat camty quickly close in and force the food down. 

The food is now in the esophagus, a straight tube 
which traverses the length of the chest cavity and 


passes through the diaphragm as it nears the stonucli. 
Like the mouth and all parts of the alimentay cam!, 
the esophagus is lined vith mucous membrane, a soft 
thin covering which secretes mucus, and so furnishes 
a moist surface for the passage of food. JluscuIarrisE 
in the wall of the esophagus contract and force the 
food slowl}" toward the stomach. 

The Chest and Abdomen 

The bodj' camt}" itself, technically called thecodoa, 
should be considered at this point. It is dirided by 
the diaphragm into two chambers, the thoracic or 
chest camt}", and the abdomen (see Diaphragm). The 
chest is a movable rigid bo.x supported by the ribs and 
inclosing tlie heart and lungs (see Lungs; Respiration). 
The abdomen contains the stomach, intestines, liver, 
and all other internal organs. Attached to the surface 
of the chest walls, and enfolding the lungs, is a serous 
membrane called the pleura. Similarly, the abdom- 
inal cavity is lined with another membrane, the 
peritoneum, which also incloses the abdominal vis- 
cera. These membranes help support the organs and 
secrete a liquid resembling serum winch provide a 
slippery surface. Hence, the organs can glide agaimi 
one another and against the body waUs without fnc- 
tion. It is these serous membranes that become m- 
flamed in cases of pleurisy and peritonitis. 

The esophagus communicates with the larger ffldot 
the pear-shaped stomach, and at the stomach s nar- 
rowed end, or pylorus, the small intestine _be^- 
"ViTiat happens to the food inside the stomach is i 
a long and comple.x story" described elsewhere (s-- 
Digestion; Stomach). The pylorus, a “gatekeepc 
according to its Greek meaning, opens at the prois 
time and allows the food in the stomach to pa.j 


into the small intestine. . i 

This portion of the ah’mentarj" canal is a m 
coiled tube to allow great space for soaking up 
absorbing digested food. Absorption is one o 
principal functions of the small intestm^ j'llfea- 
adaptations for absorption are its niost won e 
tures. The lining of the small intestine is dev a 
crescent-shaped ridges, which, like 
the onward flow of food, and increase the a = ^ 

surface. In addition, these ridges of mucous 
are cov"ered with tiny" veh"et- like projections, ^ „ 

so named from the Latin word meaning shaggy 


Function of the Lacteals „„rinore 

Through the center of each v'illus passes on 
fine white threads, the lacteals, so called e * 
the milklike appearance of their jacfeals 

principal function is the absorption of fat. 
are part of the lymphatic sy"stem, a system 
ing lymph back into the blood stream. . ’ggjked 
watery liquid, is simply" blood plasma wmc i ' r " ^ fjie 
out through the capillaries to nourish the c 
body (see Blood). TVhen lymph is 
droplets, as happens in the lacteals, it is ca 

The fat absorbed by the lacteals is_ ~ ^[,icb 
lymphatic vessels to the large thoracic Ug^bifo 
runs upward along the spine. This duct emp 
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veins at the root of the neck. Here the fat meets with 
: venous blood from the head, largely carried down- 
ward by the jugular vein, and so passes onward to the 
^ heart. Other liquefied food substances, absorbed by 
the numerous blood vessels w'hich line the villi, enter 
. the blood stream directly. Before reaching the heart 
they pass through the liver, where the sugar is re- 
moved and stored in reserve form (glycogen) for the 
future needs of the body (see Liver). 

: Some of the fat is also stored aw’ay for future use as 

■ adipose tissue. This tissue fonns a layer underneath 
the skin to keep the body w’arm and give it a rounded 
appearance, and, when o.xidized, furnishes heat and 
power (see Biochemistry). It also acts as a cushion 

- for many organs, such as the heart or kidnej's. 

The large intestine begins as a saclike poiuch called 

- the caeciim, or “blind sac,” then, as the colon, takes a 

- somewhat rectangular course, up, across, and down 
' the abdominal cavity. Then it passes to the exterior 
' by a short straight tube, the rectum, by which undi- 

gestible and waste substances pass out from the body. 

- These processes are all co-ordinated by a complex 
system of controls. In addition to the central nervous 

^ system, with brain, spinal cord, and neryes going 
; out to all parts of the body (see Brain; Nerves), we 
■- find in man and other vertebrates two knotted nerve 
; cords strung along the outside of the spinal column, 
: one on either side. The knots, or ganglia, are simply 
masses of nerve cells whose fibers form the connecting 
r" cord. This series of ganglia is the basis of the sym- 
pathetic nervous system, which presides over the 
? processes of nutrition and growth, 
i'. One set of nerve fibers connects the sympathetic 
ganglia with the central nenmus system, arid another 
; set goes out to the organs of digestion, respiration, 
circulation, and excretion. The sympathetic nerves 
' unite with each other in fine networks or plexuses. 
One great network, for example, the solar plexus, 

■ situated at the pit of the stomach, sends branches to 
/ various blood vessels and organs within the abdo- 
f men. Another, the cardiac plexus, lies near the heart. 
,1 A third, the hypogastric plexus, is in the lower part 
' of the abdominal cavity. The chain of ganglia along 
; the spine and the smaller ganglia in the plexuses 
/ serve as true nerve centers to regulate the action of 

organs over which we have no voluntary control, 
.■ such as the peristaltic movements of the intestines. 
Since this nervous system is largely independent, it 
IS often spoken of as the autonomic nervous system. 
Chemical Regulation by Hormones 
are chemical as well as nervous regulators of 
' ^Tien, for instance, the food has passed 

, through the stomach and enters the intestine, a new 
I' digestive juices is required from the pancreas. 

•Tienever the intestine is touched by an acid (food 
coming from the stomach is acid), its cells secrete a 
/ onnone which is passed into the blood (see Hor- 
• mones). This hormone, upon reaching the pancreas, 
/ this tissue to active secretion. The secretion 

, 's passed down a duct into the intestine, and a new 
j; ^ digestion is begun. 
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Closely related to the study of physiology is the 
study of hygiene. Anatomy tells us how' the organ is 
made; physiology tells us how the organ works or func- 
tions; and hygiene teUs us how' to care for it and keep 
it well (see Health). 

So closely are these subjects related and so im- 
portant is a knowledge of them to our well-being and 
happiness that governments have provided for them to 
be taught to children in the schools. For example, we 
know how our eyes are made and how they work, and 
we should also know how to protect and care for them 
so they will serve us as long as we live. Knowdedge of 
these subjects is the key^ to health. 

Physiology of Animals and Plants 

The physiological processes of animals and plants 
resemble those of human beings in many wrnys. All 
forms of life use much the same chemical elements and 
transformations to support their fundamental life 
processes. They all require protein food and some 
type of energy food, such as carbohydrates, or mate- 
rials from which they can make these foods. They all 
use water as a fundamental fluid. They also need 
mineral salts and some kinds of chemical regulators 
and aids, such as hormones and vitamins. 

Every kind of animal or plant consists of one or 
more cells, and the litring substance within each 
cell is some variety of protoplasm (see CeU; Proto- 
plasm). Some cells form protective tissues, such as 
bark, shell, hair, or the outer layer of skin. Once 
formed, these cells need no more food and remain 
in place until worn out or destroyed. All cells which 
take active parts in living processes must be bathed 
in a fluid which brings food, o.xygen, and other 
needed substances and takes away wastes through 
the w'alls of the cells. 

In warm-blooded animals, physiological processes 
such as digestion and respiration are much the same 
as in man. The principal differences occur in the 
structure of various parts and in methods of repro- 
duction. All but the most primitive mammals bear liv- 
ing young, but birds reproduce by laying and hatch- 
ing eggs. In cold-blooded animals — those that take 
their body temperature from their surroundings — w'ays 
of getting o.xygen also differ greatly. Insects draw 
in air through holes in the thorax and abdomen and 
distribute it through tubes to the bod}^ Fish get 
o.xygen from w'ater by letting it flow over gills. 

The physiology of plants is in principle the same 
as that of animals but is much simpler, as the ac- 
tivities of plants are simpler than those of animals 
and human beings. Nutrition and reproduction are 
the main branches of plant physiology. In the higher 
plants the root is an organ of nutrition for absorb- 
ing water, mineral salts, and organic matter wdiich 
is soluble in water. The root, leaves, and stems 
are furnished with strands of tissues along which 
the water and food can travel. The leaves and, 
at times, the stem are organs for absorbing carbon 
dioxide and for giving off oxygen. They are also 
important in helping the plant to manufacture its 
food. Flowers and seeds are simpl}- organs of repro- 
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duction to insure that the species does not die out 
(see Plant Life). 

The manj' resemblances between all forms of plant 
and animal life help greatly in the study of human 


irhysiology. Many processes which would be difficult 
to study in a human body can be studied 
by experimental methods in animals or even 
plants, such as yeasts. 


REFERENCE-OUTLINE FOR PHYSIOLOGY, HEALTH, AND MEDICINE 


E. 

F. 


II. 


Notes For the general laws of life, sec the Reference-Outline 
for Biology. 

I. Human physiology and anatomy P-238-4G, A-239 

A. The body's framework: skeleton S-190-2, 
V-464;bone B-226-7; hand H-255; foot F-22C; 
joints and ligaments S-192 

B. How muscles move the body M-452-4, B-14G 

C. Digestion of food D-90-2, B-146 

1. The mouth and throat P-244: teeth T-34 

2. How' the stomach works S-400-1 

3. Small and large intestines P-244 

4. Digestive glands H-426: the liver L-277 

5. Enzymes E-388, P-144 

6. Hormones and the sympathetic nervous sys- 
tem aid in digestion P-245 

D. Circulation: blood B-207-10; heart H-311-14; 
pulse P-435; lymph P-244 
Respiration R-117: lungs L-351 ; diaphragm D-81 
Removal of body wastes: intestines D-916; 
kidneys K-39; sweat glands S-193 

G. Ductless glands and hormones H-424-G 

H. The nervous system N-110-13: brain B-279 

I. Special senses and functions: eye E-459; ear 
E-170; nose N-305, S-200; tongue T-147, T-23; 
touch and temperature T-158; voice V-51G 

J. The skin S-192: hair H-243; nails S-193, H-426 
Hygiene — care of the body's health H-300-7 
A. Eating food for health F-216, H-302. See also 

Reference-Outline for Food 

1. Proteins and protein foods P-422 

2. Vitamins and vitamin supply V-494-8 
Exercise and physical training P-227-8: athletics 
A-449; play and games for children P-315, G-8a 
The value of sleep S-198 
Sanitation, heating, ventilating H-321, H-304, 
A-77 

1. Personal cleanliness H-306 

2. Uses of antiseptics A-265 
Use and abuse of narcotics N-13 
Baby care B-2-4 

Public health: health department H-308-10 

1. Plumbing and sewerage P-322-3, S-110 

2. Water supply AV-71 

3. Pure food law's P-442 : meat inspection M-154; 
how the dairyman keeps milk pure D-4 

Safety education S-3-13 
III. Medicine and surgery M-164-5 

A. Disease D-101: bacteria B-13; protozoa P-423 

1. Due to lack of vitamins V-494 

2. Due to disorders of the ductle.ss glands H-424 

3. Due to mental disorders B-283, M-172 
Disease carriers 

1. hlosquito — carrier of malaria and yellow 
fever M-400, P-56 

2. Flea — bubonic plague carrier B-203, F-142 

3. Louse — carrier of typhus fever 1-164 

4. Tsetse fly — causes sleeping sickness T-202 

5. Housefly— carrier of typhoid fever, tuber- 
culosis, and other diseases F-188 

6. Tick — transmits Rocky Mountain spotted 
fever S-348 


B. 


C. 

D. 


E. 

F. 

G. 


H. 


B. 


1 . 


2 . 


3. 


C. Disease parasites P-77: worms W-302, including 

the hookw'orm H-419,' fungi F-316 

D. Prevention and treatment of disease 
Antitoxins and serums A-268, S-103 

a. Vaccination V-433 

b. Pasteur’s w'ork P-95 
Surgery: M-164-164a 

a. Anesthetics A-246 

b. Use of antiseptics A-265 
Drugs and narcotics D-156, N-13: ammoma 
compounds A-236,' arsenic A-388; atropine 
N-237; camphor C-55; carbolic acid C-115; 
eucalyptol E-412; formaldehyde compounds 
F-241; iodine 1-204; calomel and other mer- 
cury compounds Ni-174; opium compoun s 
0-398; pennyroyal and menthol ]M-291: qui- 
nine Q-14; silver compounds S-188; stryeft- 
nine and nux vomica S-432; sulfa drugs 
A-266-7; witch hazel W-180 

4. Antibiotics A-266, 267 

Note: Many common drugs improperly useU 

poisons. For a list of the principal poisons and th 

antidotes, see Poisons and First Aid. 

5. Osteopathy 0-4266 

6. Dentistry D-72 „ 

7. Mental therapy M-164o: hypnotism 
psychoanalysis P-4246-425 

8. Use of X ray and radium 

9. Blood transfusions, Rh factor B-21 

E. Auxiliary medical agencies and aids 

1. Hospitals and clinics H-429, 

2. Nursing and first aid N'314, . 

3. Therapeutic instruments: chmeal t^ 
cter T-116; microscope 

vapor lamp Q-S, U-233 

F. Notable names in the history of 

1 . Hippocrates, the father of me , 239^ 

2. Galen, early authority on anatomy 


3 . VeShus, Fallopius, and E“stachms, 


celf- 


VCOUllUB, XO,....,. — . .. 1239 

brated practical anatomists /<- > 


-- . 

VTiianT Harvey, discoverer of the circu a i 
of the blood H-279, B-210, A- 

Malpighi and Leeuwenhoek, ear 

gators w'ith the microscope B- ’ .jinatioD 
Edward Jenner, discoverer of vacc 

Johannes Miiller and Claude Bernard, fowi 
ers of physiology and iVil' 


ers 01 pnysioioBy and 

8 . Sir James Simpson, Crawfoid Long- 

- -- - =-1 anesthetics A ^ 


Ham Morton, pioneers ™'^'’\“°“''natbol“0’ 
9. Rudolf Virchow, father of modern patn 


10. SrP.S,, father of 

11. JoM^h Lister, father of antiseptic nirg 


A-266, 1-202 , , K-Gt 

12. Robert Koch, pioneer in and Sit 

13. Charles Laveran, Sir Patrick . ' ji402, 
Ronald Ross, conquerors of mai.u 

P-56 and Fact-Index 
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The STORY of the PIANO and Its ANCESTORS 


THE OLDEST 


elaborate harpsichords had double keyboards — one 
for producing soft tones and the other for loud tones — 
with stops and pedals for vaiying the effect. Some of 
them were upright, like an upright piano. Usually the 
spinet was small and each one of its notes had a single 

string plucked by a 

PIANO IN THE WORXD ^ 

piece of leather. A 
popular model is de- 
scribed as resem- 
bling a harp laid in 
a horizontal posi- 
tion, having its long- 
est string only a foot 
in length, and with 
a compass of 31 
notes. 

Our knowledge 
and appreciation of 
these early instru- 
ments have recently 
been greatly in- 
creased by Arnold 

oldest pianos in existence. The secwd’was built by Crfetofori in 1726. It is Dolmetsch, who de- 
now in the Kraus Museum, in Florence, Italy. his life to col- 

lecting and making them and to demonstrating their 
qualities in concert work. 

All these instruments lacked means of sustaining 
tones and were not easily controlled to bring out con- 
trasts of loud and soft. Cristofori set himself to 
remedying these defects, and in 1709, 1720, and 1726 


pIANO. Near the close of the 17th century, a wealthy 
Italian prince of the Medici family hired Bartolom- 
meo Cristofori to take charge of his collection of musical 
instruments. Cristofori was a harpsichord maker and 
so was especially interested in this and other instru- 
ments played by a 
keyboard. 

These forerunners 
of the piano were of 
two general kinds: 

(1) the harpsichord 
type, in which the 
strings were plucked 
by quills or pieces of 
leather that rose and 
twanged the strings 
when the key was 
struck; (2) the clav- 
ichord, in which the 
strings were struck 
by brass wedges, or 
‘tangents.” Vir- 
ginals, psalteries, 
and spinets were 
small instruments of 
the harpsichord family. Most of them had a small 
^ange, with only one string to a note, and were placed 
an a table for playing, though some harpsichords were 
arge and shaped like a modem grand piano, with two, 
ce, or four strings sounding in unison for a single 
aate, thus increasing the volume of tone. The most 
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built instruments which gradually developed into the 
modern piano. The name piano is a shortened form 
for “pianoforte,” given to the new instrument because 
it could readily be played either soft (Italian piano) 




THE PIANO FAMILY 



to be transcribed and adapted to the larger and more 
melodious instrument, as for example, the irorld 
renowned Czerny’s pianoforte editions of the 'Pre- 
ludes’ and ‘Fugues’ of Johann Sebastian Bach. 

Making Pianos 

The wood for a piano is chosen bj a 
workman so expert that he can tell b) 
its sound when it is struck rvhetber li 
has the necessary qualities of resonance 
Then it is weather-seasoned from three 
to ten years, and afterwards artificiallj 
dried for weeks. 

The case consists of two sides or rmb 
made up of many thin strips of ivood 
bent to shape and glued together. Tbei 
are supported and held in place by pods 
of heavy timber. These posts and the 
inner rim form the frame, or skeleton, of 
the instrument over avhich a thin, higUy 
polished veneer of wood is laid. To tte 
frame, at its front end, is attached the 
“wrest-plank” or pin-block, into which 
the tuning-pins are driven. _ 
Over the framework as a whole u lai 
the convex or arched sounding-boar , 
which is securely fastened at its edge o 
the inner rim. Over the sounding- oar 
in turn is placed a metal plate to ho a 
strings, which are drawm across ' 
plate from the tuning-pms at its 
end to hitch-pins at its rear. T e ^ 
tions of these pins are carefully deter 
mined so that string tension maj 
nicely proportioned 
action is then adjusted in such S' ® , , 


that a 


IS men 

felt hammer, upon bemg bro § 


into play by the depression 


of its hey. 


or loud (forte). 

the mechanism which accomplished this 
was the use of little leather hammers 
operated by a hinged lever — the same 
principle that is used in the action of the 
pianos of today. 

There were, however, many defects in 
these early instruments, which kept them 
from becoming generally popular among 
musicians. Bach, Haydn, and Mozart 
continued to write for the harpsichord 
and the clavichord, though Mozart had 
a piano for his personal use; and it was 
not until many improvements had been 
made that the piano was fully accepted. 

Beethoven was the first great composer to write for 
the pianoforte. 

Much of the great music of earlier masters, who 
wrote for the harpsichord or the clavichord, has had 



The harpsichord of the elegant 


Dutch lady in the fnda^' .od 


modern piano. _ 

also on that of Hans 


now in the Ryks Museum, would ,..,rte oi 

■ But how fine is the painted scene *^®J“Lade m 1^®*' 

5 Ruckers’ double virginal, below, mao 


strikes a string or a group of strings in un 
thus makes it vibrate. . to tb® 

The strings, in being drawn from tho 
rear end of the plate, pass over a bring , 
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'glued to the sounding- 
' board. Determining the 
' proper height of the 
bridge is a delicate mat- 
' ter. If the bridge is too 
high, the do-miward pres- 
sure of the strings over- 
balances the upward pres- 
sure exerted by the arched 
board; if too low, oppo- 
site results follow. As the 
strings are set vibrating 
by the hanamer blows, 
the vibratory motion is 
communicated through 
the bridge to the sound- 
ing-board, and thereby 
amplified and reinforced. 

The best way to un- 
derstand the action is to 
take out the front board 
of an upright piano and 
look inside. Pressdoavna 
key and you vill see how 
its rear end rises and lifts 
the “jack,” which throws 
the hammer against the 
strings while raising the 
damper from them. You 
mil see, too, how the 
dampers stop the strings 
from vibrating when you 
lift yoiu- hand from the 
keyboard, and how you 
can keep them vibrating, 
when you have taken 
your hand from the keys, 
by keeping do^vn the right 
(damper) pedal. The left 
(soft) pedal in upright 
pianos shifts the ham- 
mers, so that their stroke 
is shorter and lighter; in 
grand pianos, it shifts the 
keyboard, so that only 
two of the three strings 
for each note are struck. 


THE YOUNG HANDEL 


PRACTIS ^ 


ON THE CLAVICHORD 




The middle or sustaining 
pedal, w'hen pressed down 
after the keys are struck, 
holds the dampers away from 
those particular strings; 
whereas, the damper pedal 
holds the dampers away 
from all the strings. 

The tone of a piano de- 
pends to a considerable ex- 
tent on the length and size 
of the strings, and on the 
resonance space. This fact 
accounts for the superiority 
of the grand piano over 
smaller instruments. The 
concert “grand” of today 
has three strings (tuned in 
unison) for most notes, but 
some of the bass notes have 
two strings, and the lowest 
notes have one. The frame is 
steel, the wires are stronger, 
and the heavier strings are 
wound with smaller wire. 
The standard piano keyboard has 88 notes, gi\’inga 
compass of seven octaves and a minor third. Instru- 
ments designed to take up little space may have fewur. 

The United States has contributed several note- 
worthy improvements to piano making. The up- 
right piano was invented about 1800 by John 
Isaac Hawkins, an Englishman living in Philadel- 
J phia. Alphaeus Babcock, in the early 19th centmry. 


When George Frederick Handel was a little boy, his barber- a single casting of iron for the plate of his 

o/orbe'l‘a^''nif^^tprac“u^l jrn‘\"ci‘ai?c“oX a fo°tt-"toned ins^Sn- square piano; and Jonas Chickering, shortly after, 
A7e^J^a“beV‘5?cis\tlboWV^^^^^ 1885, _thi_s single 

harpsichord in the center was made by Jans Couchet about 1650. plate castmg \nth crOSSOVer-stnnging, by 

"Clow we see a German clavichord of the 17th centurv- 
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AND SOUNDBOARD 


OF 


TAKE FORM 



are permanently hinged to the molding7mS^‘^ 



An unusual but veiy old method is used for clamping ribs to 
the soundboard while the glue is setting. Springy “go-bars” 
are wedged between the ribs and a heavy board overhead 


This was a silent keyboaicl with which a musicnn 

could practice w’hile traveling or w’hen music noiiH 

be disturbing to others. 

The Jank6 kej'board, invented in 1882 by Paul Von 

Jankd, a Hungarian musician, consisted of sK rows of 
1 ; . „ . • 


which the lower strings cioss the others diagonally, 
has been genetally adopted. The total tension on the 
plate is more than 30 tons. 

nint^^Tn .‘f also produced the player 

was taken out in l^Se^and^mo^t later ^ Hungarian musician, consisted of si\ ronsof 

were of American 01 iffin Tl)e nioir . keys in steplike succession. With it, all diatonic scales 

tremely popular, bothfn Ameiica and fingeied alike, and the pianist could stretch 

about 1900 to the mid-1920’s wdmn rnH!r> f easily as an octave on the conventional 

in popularity. Musifwms fecmdron - ^^21 invented a double- 

means of punched holes. As the loll L'^ed ovL a 
perforated bai m the playei mechanism, air pressure 
caused the hammers to stnke the stiings. The Viicil 
practice, clavier was anothei Ameiican invention. 


HOW THE ACTION 


keyboard piano. The lower ke 3 'boaid could be cou- 
pled to the uppei, tuned an octave higher. 

Piano Music and Pianists 
The piano occupies an impoitant place in the del el- 
opment of music. Beginning with Beethoven, a vast 


OF A MODERN PIANO WORKS 

DAMPER 



The modem grand piano action is a complex and orecisp 
msm. As a key is struck, the damper risertrom tht pn^ 

the support lever transmits force through the jack to the hmi^r^ 


J 

thrown upward to strike the strmg. Continued 
J^vk forward in its slot in the 
that the hammer knuckle falls free of the j'ack on its rei 
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THE VOICER AND HIS ART 



Evenness of quality throughout its range characterizes the 
tone of a fine piano. The skilled voicer achieves this by 
pricking or filing the hammer felts to soften or harden them. 


amount of music has been written for it alone and 
for combinations of the piano with stringed instru- 
ments or with the orchestra. The sonata is the most 
important piano solo form (see Music). There are 


also many shorter forms, however, such as the ro- 
mance, impromptu, fantasia, intermezzo, and Uude. 
The most important musical form for piano and or- 
chestra is the concerto. 

As the piano was slowlj^ perfected, the music writ- 
ten for it increased both in amount and in complexity. 
It reached great heights in the music of Schumann, 
and more particularly in that of Chopin. As the tonal 
resources of the piano expanded during the 19th cen- 
tuij’, an impressive, if somewhat florid, style of 
piano plajdng developed. Liszt was the greatest mas- 
ter of this st 5 'le, and he and many of his pupils 
achieved world-wide popularity. In the 20th centuiy 
popular taste brought about a return to a less bom- 
bastic stj’le in which the pianist gave more attention 
to phrasing and to pure tone than to virtuosity. Of 
the concert pianists of the first half of the centuiy, 
Vladimir Horowitz and Artur Rubinstein were prob- 
ably pre-eminent. 

The piano is the favorite of all instruments for the 
home. On it can be plajmd arrangements of sym- 
phonies, concertos, operas, and other musical forms. 
There is music for four hands on one piano (piano 
duets) and for two or more pianos. The piano can be 
used to accompany singing or another solo instrument, 
such as the violin. Practically all popular music is 
published in easy arrangements for the piano, and 
with a little knowledge of harmony, an amateur pian- 
ist can improvise to suit himself. 


PIERCE and His A D M I N I STR AT I ON 


piERCE, Franklin (1804-1869). The 14th presi- 
dent of the United States was the son of a Revolu- 
tionary War patriot of New Hampshire who was twice 
governor of his state and who taught the boy a 
strong love of country. Franklin Pierce was gradu- 
ated from Bowdoin College in 1824, and after study- 
ing law for three years was admitted to the bar. 

The prominent position which his father had occu- 
pied in the Democratic party in New Hampshire was 
a help to the son’s political advancement. In 1829 
he was elected to the state legislature and became 
speaker of that body. Four years later he was elected 
a representative in Congress. A supporter of Jack- 
son s policies, he was sent to the Senate in 1837. When 
he entered the Senate he was the youngest member 
in it. Since such great men as Webster, Clay, and 
h-alhoun were numbered among its members. Pierce 
''as completely overshadowed and his voice was never 
heard in debate. 

Before his term in the Senate had expired he re- 
signed with the determination, as he said, never 
^gain to appear in public life. This resolution was 
ai^fully adhered to for years, although he was asked 
_ become a candidate for governor of his state and 
hhe place of attorney general in President 
njks Cabinet. He devoted himself to the practice 
° attained renown in his profession. 

M ' ^lexican War broke out. Pierce followed 

■le patriotic example which his father had set and 


enlisted as a private. He was soon given a commission 
as brigadier general and served under General Scott 
with bravery and credit. On the restoration of peace 
he resigned his commission and returned home to the 
practice of law. In 1850 he was president of a con- 
vention to re\’ise the constitution of his state. In 
1852 the Democrats, seeking party harmony, nomi- 
nated Pierce as their candidate for president and Wil- 
liam R. King of Alabama as vice-president. Pierce 
and King were elected bj'^ 254 electoral votes against 
42 cast for AYinfield Scott and AATlliam A. Graham, 
the Whig candidates, who carried onlj'^ four states. 

When Pierce was inauguiated, March 4, 1853, he 
was the youngest man who up to that time had taken 
the piesidential oath. In his inaugural address he 
promised to upliold the Compromise of 1850 and that 


PIERCE’S ADMINISTRATION 
1853-1857 

Gadsden Purchase from Mexico (1853). 
Treaty with Japan negotiated by Perry (1854). 

Ostend Manifesto issued (1854). 
Know-Nothing Party at its height (1854-55). 

Kansas-Nebraska Bill passed (1854). 
Filibustering Expedition to Nicaragua (1855). 
Border War in Kansas; John Brown and the 
Battle of Ossawatomie (1856). 
Brooks’s Assault on Sumner (1856). 

Birth of Republican Party (1856). 
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the repose which it had given the country should not 
be disturbed. Before his administration was over, 
however, he had given his support to the Kansas- 
Nebraska Bill, which reopened the slavery question 
and led directly to the Civil War (see Kansas-Nebraska 
Act). 

President Pierce’s change of position on the slavery 
question was only one example of the indecision that 
was evident during his whole administration. He 
would make up his mind on a question in the morning 
and change it in the afternoon. From being the most 
popular man in the country, by December 1853 he 
had come to be regarded as one of the most incom- 
petent men ever in the presidency. His Cabinet, how- 
ever, contained men of ability, such as William L. 
Marcy, secretary of state; Jefferson Davis, secretary 
of war; and Caleb Cushing, attorney general. It had 
the unique distinction of remaining unchanged 
throughout the administration. 

In foreign affairs President Pierce’s administration 
is notable for a treaty with Japan concluded in 1854 
by Commodore Matthew C. Perry which opened 
Japanese ports to American vessels (see Japan). 63'^ 
the purchase from Mexico, in 1853, of a strip of terri- 
tor3’^ in southern Arizona (the Gadsden Purchase), the 
southern boundary of the country was rounded out. 

The South was eager to obtain more territory to 
be made into slave states. This was the purpose of 
William Walker’s “filibustering” expedition against 
Nicaragua. President Pierce S3Tnpathized with his 
intention to set up a state there under American 
rule (1855). He also endorsed the Ostend Manifesto, 
signed by the United States ministers to France, 
Spain, and Great Britain, which declared that if Spain 
would not sell Cuba the United States would take it 
by force. 

After completing his term, Pierce remained in re- 
tirement in Concord, N. H., until his death in 1869. 
Nathaniel Haudhorne, a friend and classmate at Bow- 
doin College, wrote his biography. 


Pierre (per), S. D. In 1880 a westward-building 
railroad reached the east bank of the Missouri River 
at the site of what is now Pierre, the capital of South 
Dakota. The site then was no more than a ferry 
landing for Fort Pierre, a bustling frontier town that 
had formed around a military fort established on 
the west bank as an Indian trading post in 1817. 
Pierre grew up about the railroad terminal, and in 
1889, when South Dakota was admitted to the Union, 
it was made the state capital. The railroad was not 
extended across the river until 1907. 

Pierre is situated near the geographical center of 
the state. To the west spread the grazing plains of 
the cattle country and to the east, fertile farmland. 
Pierre draws a considerable trade from both areas. 
Most of its workers, however, are employed in state 
and federal offices. 

Dominating the wide-spreading city’^ is the 165-foot 
dome of the Capitol, a sandstone and limestone build- 
ing rising on a plateau. The Capitol was dedicated 
in 1910. Capitol Lake lies to its east and the Gov- 
ernor’s Residence is on the opposite bank. Memorial 
Hall, built to honor the state’s first World War vet- 
erans, rises opposite the Capitol. Its historical mu- 
seum exhibits a lead plate found in 1913 on a hill over- 
looking Fort Pierre. The plate claims the area for 
France. It was buried in 1743 by the French expedi- 
tion headed by La Vdrendrye (see La VSrendrye in 
Fact-Index). 

The whole of Pierre’s river front has been made 
into parks. A short distance upriver is Farm Island 
State Park. Also neaihy are the Pierre Indian School 
and the Rodeo and Polo Grounds, w'here a rodeo is 
held each 3'ear. In 1950, a few miles upstream, Army 
engineers began the immense Oahe Dam, a project 01 
the Missoimi River Basin development plan. 

Pierre was incorporated in 1883. The city owns 
its electric plant and distribution facilities. Pierre 
has the commission form of government. (See also 
South Dakota.) Population (1950 census), 5,715. 


SOUTH DAKOTA’S CAPITAL FROM T HE AIR 



^ . ‘V ’ V ; 




The State Capitol rises from a butte near *1*® warm 

S. D. Lovely Capitol Lake (in left foreground) is fed oy 
artesian water and attracts many migratory wateno 
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PETS, MESSENGERS, 

piGEONS AND DOVES. Two billion pigeons in 
■^one flock is a big bird story but nevertheless a 
true one. Only about a century ago such a sight was 
common throughout North America. The wild pas- 
senger pigeon (or wood pigeon) was often seen in 
flocks 200 miles long, and it was found nesting in 
enormous numbers. Over a 150,000-acre tract of for- 
est, 50 to 100 nests could be coimted in one tree. The 
noise of these flocks could be heard for a distance of 
three miles, and thick branches often broke with the 
weight of the roosting birds. 

Now, however, there is not a single living specimen 
of the passenger pigeon anywhere in the world. A 
prize of 81,000, offered for a pair of living birds of 
this species, remained unclaimed for years. The last 
of the captive passenger pigeons died — an old, old 
bird — in the zoological garden of Cincirmati in 1914. 

The passenger pigeon was about 17 inches from tip 
to tail, a bluish gray color above and a reddish faun 
below. Because of this undercolor it 
Ras frequently called the red-breasted 
pigeon. Its wings and tail were long 
and pointed, giving it a neat, tailored 
appearance. It fed upon fruits, seeds 
and grain, and nuts. 

The complete disappearance of the 
passenger pigeon is easily understood. 

It was exposed to reckless slaughter 
as the country became more thickly 
settled in the middle of the 19th cen- 
tury. Firearms could do in one genera- 
tion what the bow and arrow had left 
Undone for centuries. One shot from 
a modem shotgun, fired into a pigeon tree, would 
brmg down enough pigeons to fill a game bag. Yet, 
not satisfied even with this wholesale killing, fowl- 
ers set large nets which sometimes took from 200 to 
50 birds at one haul. The young just out of the nest, 
nailed squabs, were especially marketable, for they 
were tender and tasty. Expert pigeoners followed the 
ocks from roosting place to roosting place, tracing 
eir whereabouts by telegraph and overtaking them 
Uy railroad. 

recorded great nesting and slaughter in 
j ® States occurred in Petoskey, Mich., in 

8. It is said that from this nesting place tons of 
was Were sent to the New York market and that it 
pack the squabs alone, 
years after this raid, diminishing flocks 
StaT °'^'^®*°*^ully seen in various parts of the United 
omtes.^ They were relentlessly pursued until their 
«’^t^mation was complete. 

Him family has an ancient history. The 

, ^ pigeon” and “dove” are used almost inter- 
The former comes from the French and 
akinT Latin pipio), while the name “dove” is 
thp 1 ^ Llutch duif. Commonly, but not always, 
^ members of the group are called “doves” 
the larger ones “pigeons!” 


and SYMBOLS of Peace 




As city pigeons fly they watch for friends who feed 
them. At left, a pigeon guards and warms the eggs in 
its nest while its mate searches for food. 

The famous dove of Noah’s Ark belonged 
to this family. The bird was highly regarded 
by the early Hebrews, for their poor were permitted 
to sacrifice doves in place of costlier lambs. 

The American turtle dove is much like the European 
species and is also known as the mourning dove. It is 
w'ell known in most parts of the United States. Its 
soft gray plumage with a collar of changing amber 
lights, its sad little cooing caU, and its quiet friendly 
habits endear it to aU. (For illustration in color, 
see Birds.) 

Many Species of Pigeons and Doves 
More than 600 wild species of pigeons and doves 
are known throughout the world. They are most 
numerous in the Eastern Hemisphere. The birds vary 
greatly in their habits. Some build in trees, others 
on the ground; some nest in isolated pans, others in 
colonies. In drinking they do not lift the head as most 
other birds do, but take the water in long drafts. 
The pairs are said to mate for life. Both parents 
take turns in incubating the eggs, which usually 
number two, and nourish the helpless young on 
partly digested food mixed with a secretion from the 
crop. This food is called “pigeon milk.” About 12 
species occur in North America. 

Pigeons were tamed early, and domestic pigeons 
are now' common throughout the world. Three 
thousand j'ears before the birth of Christ, the Egyp- 
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tians raised pigeons for food, and probably used 
them also to carrj'^ messages. 

The 150 or more named varieties of domestic pig- 
eons, in spite of their great differences, have all 
been traced to the common ancestry of the wild rock- 
dove of Europe and North Africa. This fact was made 
known by the great scientist, Darvdn, who, in devel- 
oping his theory of “natural selection,” found the 
pigeon one of his most plastic subjects for experi- 
mentation. He discovered that triple crosses between 
distinct varieties, of no matter 
what color, were ver 3 " likelj' to 
produce, in the third genera- 
tion, a color pattern precisely 
like that of the wild rock- 
dove, which wears a plumage 
of grayish-blue color with 
white on the lower back and 
two black bars on the vings. 

Domestic pigeons are divided 
into four principal groups. 

The pouters are a verj’’ dis- 
tinct race, having an esophagus 
and crop that can be enor- 
mously inflated. A second 
group — having large feet, a 
long beak, and a rough wattled 
skin about the eyes — includes 
the carriers, dragons, runts, 
and barbs. Another group, 

■with short beaks and naked 
skin about the eyes, includes 
the fantails, turbits, tumblers, 
and frill-backs. Finally there 
are those that more nearly 
resemble the rock-dove — 
trumpeters, laughers, nuns, 
spots, and swallows. Next to 
the pouter, the fantail differs 
most from its original family, for it has from 36 
to 46 quills in the tail, whereas the common rock- 
dove has but 12. 

A carrier is a decorative pigeon raised mainly for 
show purposes. Pigeons bred and trained for racing or 
for carrjdng messages are termed homing pigeons. 
They possess a remarkable sense of direction and can 
be trusted to return several hundred miles to their 
home lofts. Caesar used pigeons as messengers during 
his Gallic wars, and the Saracens had a well-established 
pigeon postal ser-vice at the time of the Crusades. 
Thousands of “homers” are kept by clubs in America, 
and even more in Belgium, for the sport of pigeon 
racing. A speed of 60 miles an hour over a course of 75 
miles is not uncommon; 40 miles an hour is considered 
good speed over distances of 125 miles or more. 

During the first World War, where telephone and 
radio communication were not possible, the ser-vices of 
these feathered messengers won for them the praise 
and admiration of the world. All the armies made 
use of them. At one point 12 miles behind the 


PIGEON LOOKS SO PROUD 



The Maltese or “Hen Pigeon” is a very proud and 
showy bird. These birds always attract much 
attention at pigeon shows because of their peculiar 
carriage. 


French lines, the British kept 60 pigeons housed in 
a London motor-bus. The outside had been roofed 
to form their cage, while the attendants, consisting 
of a chauffeur, trainer, and orderly, slept inside. A 
perch was cleverlj' arranged before the opening in 
the front, so that when the birds alighted on return- 
ing from their flight, an electric bell aroused the men 
inside, day or night. 

The pigeons were taken out to the trench^ in 
baskets to serve as needed. If not used in 24 hours, 
they were released an 3 Tray 
udth some message, to keep 
them in practise. Birds were 
alway^s sent in couples with 
the same message, so that if 
one happened to be hilled, 
there would stiU be a chance 
of the message arriiung safel}’. 
An American pigeon, Cher Ann, 
brought help to the famous 
Lost Battalion of the 77th Di- 
vision. Although seriouslj' 
wounded when flying over the 
enemy firing line, he never 
wavered in his flight. ANTien 
he died, his body was moimted 
and placed in the National 
Museum in Washington, D. C. 

In the second World War mil- 
itarj’’ planes carried pigeons to 
summon help in case of crashes. 
The United States Army 
Signal Corps maintains a 
pigeon breeding and training 
center at Fort Monmouth, 
N. J., and has active pigeon 
lofts at a number of other 
posts. In peace time these 
birds are much used by the 
air service to establish communication in case of 
forced landings, especially in such regions as me 
Canal Zone, and the Hawaiian and Phihppine Islands. 
Even the best of homers do not Sy after dark, but 
the army is successfully developing a new race o 
night-flying homing pigeons that are vastly more 
useful as messengers in peace or war. 

The raising of pigeons for food is common m 
Europe and America. The squabs, or young burns, 
when four weeks old, bring high prices in all marke s. 
Pigeon nature demands sociability, and boys uu 
girls who o-wn a pair of pet pigeons often find ma 
the birds will desert their private apartment for t e 
crowded loft of a neighbor. Aside from providmg 
salt, and water for bathing, the care of pigeons is 
similar to that of other feathered pets (see Pets an 
Their Care). 

Pigeons and doves make up the family ColuTribidae. 
Scientific name of passenger pigeon, Edopisies^ 
migratoriue; of mourning dove, Zenaidura mocrowe, 
of rock-dove, Columha livia livia. 


BIRDS OF WAR AND OF PEACE 








■ - TTprP we see a homing Pigeon (n 

Caesar pigeons have been used^ war £md ifl peace message after the soldier lands. Another 

vrar biM ^^“ess on the chest of a paratrooper. He will b Xhese uniitary pigeons Uye m rolhng homes (S). 

The W) IS ready to take off with a roll of 35-mm. film on its bacK. tumbler (3). a w^te Swiss mondaine (6), 

naming birds shown here are a red EngUsh nrovide squabs for the market 

and a white king (7). The last two breefls proviu si 



PIKE 


256 


Pike. Fresh-water fish belonging to the pike family 
are ferocious in habits and appearance. They have 
undershot lower jaws, long narrow bodies, and only 
one fin on their backs. Their gray-green bodies with 
dark markings blend with the weedy waters along the 
shores of lakes and streams. There they lie in wait, 
ready to strike at whatever moves their way. Though 
pike are good to eat, they are regarded in some re- 
gions as pests because they destroy other game fish. 
In winter they seek deeper waters and are caught 
through holes eut in the ice. 

Different Kinds of Pike 

The largest member of the pike family and the 
mightiest of fresh-water game fish is the muskellunge. 
Specimens more than 5 feet long and weighing more 
than 65 pounds have been caught. Favorite fishing 
grounds are the waters of northern Wisconsin and 
Minnesota and of western Ontario, particularly in the 
region of Lake of the Woods. There, in the shallows 
behind log or rock, the “muskie” lurks, ready to catch 
passing fish, frogs, small water birds, or muskrats. It 
appears to seize the fisherman’s lure more in savage 
resentment than from hunger. Once hooked, the 
fish lunges, leaps out of the water, and frequently 
ends the fight by shaking the lure out of its mouth. 

The common pike, also called northern pike, pick- 
erel, jackfish, and many other names, abounds in 
northern North America, Europe, and Asia. It may 
weigh 40 pounds, but a 10-pound specimen is con- 
sidered fairly large. Anglers frequently confuse a 
large pike with the muskellunge. The pike’s cheek, 
however, in front of the gill covers, is completely over- 
laid with scales, whereas in the muskellunge the lower 
half of the cheek is bare. Smaller members of the pike 
family are called pickerel (little pike). 

The so-called walleyed pike is a member of the perch 
family. It has two fins on its back, the front one very 
large, with sharp spines. The gar pike, with long, 
narrow jaws that resemble a bill, is not a true pike 
but a member of the gar family. 

Scientific Glassification 

The scientific name of the common northern pike is 
Esox Indus; muskellunge, Esox masquinongy; Chau- 
tauqua muskellunge, Esox ohiensis; chain pickerel, 
Esox niger; redfin pickerel, Esox americanus; grass 
pickerel, Esox vermiculatus. The last two are some- 
times classified as varieties of the same species. 
Pilchard. These small, olive-green fish of the 
herring family (Clupeidae) are the basis of large 
commercial fisheries in many parts of the world. The 
United States pilchard fishery is confined to the 
species Sardinops caerula, which is found on the Pa- 
cific coast from southern Alaska to the Gulf of Cal- 
ifornia. It is usually known by the name of California 
sardine or Pacific sardine. 

For a number of years the catch of pilchards along 
the Pacific coast states was greater than that of any 
other species taken in the Western Hemisphere. In 
1936 it reached a peak of billion pounds. In 
recent years, for reasons that are not entirely known, 
the fish have been greatly reduced in numbers, and 


in 1952 the catch was less than 10 million pounds. 
The fish are canned as sardines or are reduced to 
meal and oil. The meal and a portion of the oil are 
used for animal feed. The remainder of the oil goes 
into the manufacture of paint, soap, and many other 
industrial products. 

Another kind of pilehard (Clupea pilchardm) is 
found chiefly in the Mediterranean Sea and off the 
west coast of France. Also known as sardines, these 
fish are canned in freshly pressed olive oil and com- 
mand a comparatively high price in America. Sar- 
dines are so named because they were first caught iu 
large quantities near Sardinia. 

The female sardine lays 100,000 to 300,000 eggs a 
season, chiefly in April and May. The young hatch in 
three days and in about two months begin to form in 
schools. The commercial catch consists of fish two 
years of age and older, measuring 6 to 12 inches long. 
Pilchards reach the age of 15 years or more. They 
feed on small plants and animals and are themselves 
the food of many large fishes. They travel in schools 
near the surface of the water. A glow, made by 
luminescent organisms in the water stirred up by the 
schools of fish, reveals the pilchards to fishermen at 
night. By day, the schools look like blackish patches 
on the water. They are caught in huge nets called 
purse seines, 150 feet deep and a quarter of a mile 
long. 

Pilgrims. In the Middle Ages men and sometimes 
women often traveled long distances as pilgrims m 
order to visit spots made holy by their connection 
with the Christian religion. The tomb of Sam 
Thomas Becket at Canterbury, in England, and that 
of Saint James of Compostella, in Spain, were im- 
portant places of pilgrimage. The most renowne 
were the shrines of the apostles Peter and Paul m 
Rome and the holy places of Palestine connecte 
with Christ’s life on earth. Hope of heafing for sous 
or diseased bodies, a love of adventure, and the desire 
to see new lands all sped the pilgrims on their way o 
the sacred places. _ , 

Pilgrims were under the special protection of e 
church. The marks of a pilgrim consisted of ® 
broad-brimmed pilgrim’s hat — usually adorned on 
the return with sea shells and leaden medals of 
saint — together with a staff, sack, and cup for drin 
ing. Wealthier pilgrims rode horseback 
traveled in considerable companies, as describe 
Chaucer’s ‘Canterbury Tales’ {see Chaucer). ^ 
poorer pilgrims traveled on foot. They tL 
monasteries or in separate “hostels” established 
their aid, especially on the great Alpine 
the chief cities of Italy, and in Jerusalem. 
returning from Palestine usually carried palm lea 
and hence were called “palmers.” . 

Books were written as guides for the 
directing them as to their routes and telhng, 
example, how much they should pay for sea , 
from Venice to the Holy Land and how _ 

prepare for the voyage. They must take with ^ 
featherbeds, with pillows, sheets, and blankets, 
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they must take provisions for their private use, as 
well as necessary medicines. After lan^ng, they must 
beware aUke of foreign fruits and robbers. A hst of 
phrases in foreign tongues was usually given, so that 
the pilgrim might ask his way and purchase necessary 
thmgs. The stopping of pilgrimages to the Holy Land 
by the Seljuk Turks was one cause of the Crusades 
(see Crusades). 

(For an account of the Pilgrim Fathers, who first 
settled Massachusetts, see the articles ‘Mayflower’ 
and Plymouth, Mass.) 

Pin. Pins have long been so cheap and so numerous 
that it is scarcely thought worth while to pick one 
up where it falls. 

In a normal year the United States produces an 
estimated 500 billion (half a trilhon) pins. England 
is also a large manufacturer. Only one pin out of every 
hundred is worn out or broken in use. The other 99 
are lost and oxidized (rusted) and so returned to the 
soil from w'hich the ore came. The most important 
kinds are common pins, safety pins, and hairpins. 
Special kinds include hatpins and florists’, glass-head, 
and tag pins. 

Common and safety pins are made either of steel 
wire or of brass wire, and hairpins usually of steel 
wire. From the time the wire is fed into the machine 
until the pins are stuck into the paper strips, ready 
for packing, the action is automatic. Wire for the 
common pin is fed into a machine where it is cut into 
proper lengths, the heads formed by a die, and the 
points ground. The pins are then dipped in acid to 
clean them and after that they are coated by immer- 
sion in molten tin. Pushed along slowdy until the tin 
coat hardens, they then drop into a revolving barrel of 
bran which cools and polishes them. Next they are 
fed into a hopper with a steel plate at the bottom, 
cut into slits just big enough to allow the bodies of 
the pins to fall through, but not the heads. 

Thus straightened out in rows, the pins move 
toward the edge and slide down an inclined plane. At 
the bottom are the strips of paper, in which the pins 
are caught and inserted. The mechanism is so delicate 
that the least imperfection in one pin will stop the 
feeding until the obstruction is removed. One of 
th^e machines will stick 100,000 pins an hour. 

The safety pin was patented by Walter Hunt, of 
™ 1849. He probably did not know that 
it had been in use 2,000 years before Christ by Bronze 
Age peoples, by the ancient Etruscans, and by the men 
and women of early Greece. In Egyptian tombs orna- 
juented straight pins of brass, gold, and silver have 
een found. Various species of thorns were often 
used as pins by early peoples. 

In 1372 the pinmakers of London formed a guild. 
Ills ivere few in number and highly prized. It was the 
custom for a man to provide in his will a special be- 
9Uest enabhng his wife to “by her pynnes” — hence 
e expression “pin money.” It came to mean any 
®um allotted to a w'oman for personal expenditures, 
th ^ War times in the United States 

® heads of pins were made by twisting fine wire into 


a knob and soldering it firmly to one end. The first 
machine for making sohd-headed pins out of a single 
piece of wire was invented by Lemuel W. Wright, of 
New Hampshire, in 1824. 

Pine. Of all our forest trees, the pines are among 
the most beautiful and the most useful to mankind. 
They are distributed throughout the Northern Hemis- 
phere from the tropics to the limit of tree growth 
beyond the Arctic Circle. In size they range from a 
few feet in height to species towering 200 feet or 
more. They frequently form extensive forests of 
stands almost unmixed with other kinds of trees. 

The pine family Pinaceae includes six genera of 
evergreens; Finns (the true pines), Larix (larch), 
Picea (spruce), Pseudotsnga (Douglas fir), Tsuga 
(hemlock), and Abies (fir). Nearly 40 species of 
Finns are native to the United States and Canada. 
Twelve species are found in the East and South. The 
remainder occur in forests of the Western states. 


A TOWERING RED PINE 
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The most common species in the United States is 
the white pine, a magnificent tree attaining a height of 
80 to 175 feet. The branches, whorled horizontally 
about the splendid erect columns, are densely clothed 
in bluish green and gray needles, growing in small 
clusters of five needles each. The tree tapers grace- 
fully and is very picturesque. It bears long slender 


solitary cones which are slightly curved. The bark 
is greenish-gray and rather smooth on the younger 
trees, becoming rough and brown with age. The tree 
is a favorite with lumbermen because of its strong, 
clear-grained, easily worked wood, and consequently 
is much rarer than formerly. 

The red or Norway pine is also a beautiful tree, 
having reddish brown bark from which it gains its 
common name. Though often attaining the height 
of the white pine, it is sometimes rather dwarfish. 
The branches are few and the needles, which grow in 
clusters of two, form sparse clumps at the ends of the 
short twigs. The appearance of the tree is rather 
light and airy. It bears small oval-conical cones. 

The Southern yellow pine or long-leaf Georgia pine is 
remarkable for its needles, which are often a foot in 
length, growing in clusters of three. It is a veiy slen- 
der stately tree, rising to a height of 50 to 120 feet. 


The trunk is bare of limbs to a great height, and is 
covered with orange-brown bark which separates 
into scaly plates. The cones are large and coarse. 

The western yellow pine or ponderosa, often called 
the great yellow pine, is a veritable giant. Many oi 
these trees grow to 150 feet in height,, and some soar 
to 230 feet. The needles, which grow in clusters of 
three, are long and twisted; the 
small oval cones have recurved 
prickles. 

The loblolly pine covers great 
areas in the Southern states. It is 
very hardy and frequently springs 
up in devastated and impoverished 
land. It grow's to a height of 80 
to 90 feet and sometimes has a 
girth of six to eight feet. The 
needles are rather long, growing in 
groups of three, and are light 
green in color. The cones grorv 
in pairs and are quite large. 

The Scotch pine, an important 
species introduced into America 
from northern Europe, has dark 
green needles growing in clusters 
of two, and small compact cones. 
The pifion or nut pine, found in 
the southwestern United States 
and Mexico, is a small tree nith 
a bushy top. Its rounded cones 
produce lavge seeds which formed 
an important diet for the Indians. 

Pines are valued for the durabil- 
ity and the attractive grain of then 
wood. They have long supplied 
most of the softwood lumber pro- 
duced in the United States. The 
billions of board feet used each 
year for such purposes as beams, 
house frames, furniture, and int^ 
rior finish come mainly from the 
various Southern pines, the wesk 
ern yellow pine, and the white pines. The more resi- 
nous of the Southern pines supply many industries 
with huge quantities of naval stores — ^resin, tar, an 
turpentine (see Turpentine). The Southern pmes, 
notably the slash, the loblolly, the long-leafed Georgia, 
and the shortleaf, are important as a source of paper 
(see Paper). They have made the South the center o 
the coarse paper (kraft) industry, which annua y 
produces containers and wrappers valued at many 
millions of dollars. , 

The Southern pines are coming into use also for t e 
manufacture of newsprint paper, thanks to patien 
research by Charles H. Herty, a Georgia chemis . 
His discovery that young pines, which have no va ue 
for timber or resin, make satisfactory newsprmt bss 
given commercial importance to millions of woo e 
acres and has laid the foundation for a promisiug 
newsprint industry in the Southern states. 


WHY PINES ARE SUCH MOUNTAIN CLIMBERS 



“ The pme trees,” said John Muir, the famous naturalist, '• march up in lonE. honefui 
fiies, taking the ground and estabiishing themselves as soon as it is ready for them ” 
Haven’t you often wondered why pine trees are such mountain climbers? The picture 
teils you this, among other things. The two great trunks are those of the white pine 
while in the group to the left are mature cones, clusters of needles, young cones, and the 
winged seeds, some with the wings detached. By their wings the seeds are carried with 
the wind up the mountain sides. It is really wonderful how little soil a pine tree can get 
along with, if its fortune is cast on some mass of mountain rock. 



Trae pines are readily distinguisbed from spruces, 
firs, larches, and cedars by their foliage and cones. 
The leaves, which are evergreen, are needle-shaped 
and measure from a little more than an inch to more 
than a foot long. They grow in clusters, usually of 
two to five according to the species, sheathed at 
the base by thin chafflike scales. The cones are 
pendulous, and the woody cone scales are thicker at 
the top. (For commercial uses of pine, see Wood.) 

The scientific name of the white pine is Pinus 
slrohus; range, Newfoundland to Manitoba, the Alle- 
ghenies to Georgia; red or Norway pine, Pinus resi~ 


heavy asphalt mulching paper over the soil and plant 
the cuttings through holes in the paper. This method 
is expensive, but it keeps down weeds and conserves 
moisture and heat. The fruit ripens 14 to 22 months 
after planting. In gathering the first crop, Hawaiian 
growers usually leave two ratoons to each plant for 
the second crop. A third crop is produced in the same 
way. After three or four years the planter starts 
again with cuttings. 

Introduction into Hawaii in 1886 of the Sweet Cay- 
enne, a richly flavored, nonwoody variety, marked 
the beginning of the pineapple industry there. Pro- 


nosa; same range as 
white pine; southern 
yellow pine, Pinus 
palustris; range. 
North Carolina 
south to Texas; 
western yellow 
pine, Pinus pon- 
derosa; range, Brit- 
ish Columbia to 
Mexico, east to 
Nebraska; loblolly 
pine, Pinus taeda. 
(See in Fact-Index 
names of pines.) 

Pineapple. 

Once a rare deli- 
cacy, the pineapple 
has become a famil- 
iar fruit in North 
•America and Europe. 
It was found in var- 


THE FRUIT THAT LOOKS LIKE A PINE CONE ducers in Hawaii 

can most of the 
pineapples they 
raise, because the 
fruit bruises so 
easily that shipping 
is difficult. Cuba, 
Puerto Rico, and 
Mexico supply most 
of the fresh pine- 
apples eaten in the 
United States. 
These are mainly of 
the Red Spanish 
variety and are sel- 
dom fully ripe when 
picked. They there- 
fore lack the rich 
flavor of Hawaiian 
pineapples. 

The long, tough 
leaves of the pine- 



lous parts of Latin America by Christopher Columbus 
and later explorers. Now it is grown in many tropical 
auds. The Hawaiian Islands, Cuba, Mexico, and 
ne:^ Rico have made its production for export a 
specialized industry. The fruit can be grown in the 
nited States oidy in the most nearly frost-free parts 
ni southern Florida. 

-As a pineapple plant stands in the field, with its 
nut rising out of a cluster of long sword-shaped 
eaves, it looks somewhat like a cactus. Each plant 
ears one fruit for the first crop. Later crops, which 
pow from sprouts (called “ratoons”) on the stem be- 
np ground, generally yield two smaller fruits to the 
Pant. The “fruit” is reaUy a cluster of fruits, as is 
(( , blackberries and raspberries. Each 

blow homy outer rind is the product of one 

pineapples rarely produce seed, and 
"sb ^ growm from cuttings. These may be 

th grow in clusters near the base or near 

„ M tile fruit; “suckers,” which develop in the 
pockets, of the leaves; or “crowns,” the 
y ufp at the top of the fruit, 
fair Pineapple plants need little water and only 
plant ’ heavily fertilized, and the 

Dion nsuall}’- sprayed wdth insecticides and hor- 
® preparations. Hawaiian planters lay strips of 


apple yield a fiber which in the Philippines is woven 
into fabrics. A delicate transparent cloth known as 
pina is made from the finer fibers. 

The pineapple (Ananas sativus) belongs to the pine- 
apple family, the Bromeliaceae, which includes the 
bromelias and Spanish moss. 

Pink. Much of the spicy fragrance in old-fashioned 
gardens comes from the fringed-petal flowers called 
pinks. A favorite species is the clove pink, which in 
its cultivated double form is known as the carnation 
(see Carnation). Another favorite is the sweet 
William, whose blossoms are marked with white and 
various tints of red. Other familiar garden pinks 
are the sweet-smelling common pink, which has gray- 
green leaves and pale pink and white flowers, and the 
China pink, which bears strangely-marked red blos- 
soms throughout the smnmer. 

The pink is a genus (Dianthus) of the family Cary- 
ophyllaceae. The many species, which are mainly 
perennials, are natives chiefly of southern Europe, 
North Africa, and temperate regions of America. 
The pink’s flowers may be solitary or clustered. 
The leaves are narrow and grasslike. Some wild 
flowers which belong to this family but to a different 
genus are also called pinks. Among them is the fire 
pink (Silene virginica), whose showy bright-crimson 
flowers bloom in early spring. 



THE BACKWOODSMAN AND THE FARMER 
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The grim, watchful backwoodsman is ready with his Kentucky rifle for Indians. Meanwhile, the other man *°‘*® *9 Sj-s forfflei' 
out of newly cleared land. The fort and the stockade serve as refuge and shelter. Watch and work — these twi^cnv ^ 
the very essence of early pioneering in the United States. The picture is from a painting by Stanley M. An 
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HARDSHIPS a7id HEROISM of PIONEER LIFE 


r HREE centuries ago, the American con- 
tinent was a wilderness of forests, prairies, 
and mountains. Indians roamed everywhere; 
but probably the entire continent did not sup- 
port many more people than live now in Cleve- 
land, Ohio. Today the United States alone 
supports about ISO million people, with a rich 
civilization. What produced this amazing 
change? Inventors, builders, and businessmen 
helped with many improvements; but their 
work rested on the foundations laid by the 
land-settling pioneers who kept pushing west- 
ward until they had turned the entire wilder- 
ness into a civilized land. Therefore, to under- 
stand the United States of today, we should 
understand these pioneers, their lives and 
struggles, and how they finally succeeded with 
their tremendous task. 

How the pioneers started their work on the 
Atlantic coast is told in the article on American 
Colonies. Until the colonies won their inde- 
pendence from English rule, the people re- 
mained near the Atlantic; but when the United 
States won its freedom, it also won a vast 
forest wilderness to the westward. Then be- 
gan the hind of pioneering about which this 
article tells. 

piONEER LIFE. When the American 
people started pushing west from the At- 
lantic coast into new lands, among the first 
to go were backwoodsmen from ■western Vir- 
ginia and North Carolina. Daniel Boone had 
told them about fine land in Kentucky; and 
oven before the American Revolution ended, 
some had started for this land. 

A group of pioneers starting into the 
wldemess was a thrilling sight. In addi- 
tion to women and children, a party usually 
included about 30 or 40 men and boys, 
caning rifles. Many fighters were needed because the 
Indians were not friendly, as they had been at first to 
hunters and trappers. They knew that the pioneers 
Would make farms which would ruin the country for 
hunting. One group of riflemen marched ahead; the 
test watched the five stock and guarded the rear. 

Ahead of them lay the hardest kind of traveling, 
wer rugged mountains and through thick forests. 
I^ey had heard from Boone of a low pass over the 
fountains at Cumberland Gap; but the trees were so 
close that men could scarcely squeeze between. Vines, 
JiDderbmsh, and fallen trees added to the tangle. 

he only way to get through without chopping a 
i’^^was to follow the Indian trails. 

These trails began as animal trails. Even when the 
Orests were young, deer and bison roamed over the 
seeking fresh pasture and avoiding wdnter cold, 
i^tinctively the animals used the lo'west passes over 
e mountains, and kept near water. Their hoofs beat 
O'^m all growth along their lines of march, and so 
rails Were kept open as the forest grew. 



Vnual oartners with the men in work and danger were Uie pioneer women. 
Here the artYst Gari Melchers has given us a superb study of such a woman 
Here the amst^^ ^ mattock, or grub hoe— toU- worn but invmcible. 

Of course carts or wagons could not be used oii such 
trails. Everything had to be carried on pack anmals. 
Women and young children might ride these animals; 
but this added to the load and made the going slow. 
The party might march ten mUes in a day, or even less 
if they had to chop away fallen timber from the path. 

Late in the afternoon, the advance guard selected 
a good spot and made camp for the night. Some men 
kept watch, while others cut branches and built a 
windbreak. The women cooked supper. They made 
johnnycake by baking a batter of corn meal on a 
stone in front of the fire; they cooked venison or other 
game by broiling chunks held on sharpened sticks over 
the coals. After supper, the men posted sentries to 
watch the live stock and to give warnmg of Indians. 
Then the camp settled down to sleep, vnth the creak- 
ings and whispers of the forest for a lullaby. 

Building a New Kentucky Home 
Pushing forvmrd slowly in this toilsome, dangerous 
fashion, the newcomers hoped to reach one of the 
little settlements already established by men like 



Boone. There they knew they would find a block- 
house fort, where everybody could take shelter if the 
Indians attacked. Without such a place of safety, 
none of them could hope to live through a season. 

Day after day, they pressed on toward the fort. 
After a month or two of hard travel, they reached 


clay. He laid stones for a hearth, and huilt a chimney 1 
of sticks daubed thickly with clay. I 

The door and the window shutters were slabs of ' 
wood with deer-hide hinges. These could be kept 
closed by stout bars on the inside that swung at one 
end. To open the door from the outside, there was a 
latchstring. This was a thong of 


A LOG CABIN OF THE PIONEER TYPE (Jeer hide attached to the bar and 


passed through a hole in the door 
Pulling it raised the bar so that the 
door could be opened. When trou- 
blesome Indians were about, the 
latchstring was pulled in at night; 
othenvise it was left out, so that 
neighbors could enter. Hence the 
saying, “the latchstring is always 
out,” came to mean generous hos- 
pitality. There was no glass for the 
windows, but the openings were 
sometimes filled with greased paper 
or deerskin. This let some light 
into the cabin and kept out wind 
and insects. 

When the owner found time, he 
made chairs and a bed; but most 
of the first season was spent in 
clearing land. He cut down and 
burned the trees. Between the 
stumps he planted corn, wheat, or 
buckwheat, and he cultivated the 
crops ivith a hoe. In most places 
the pioneer farmer could not plow 
it. Then the men looked over the ground and drew for several years. He had to wait for 

lots for choice of land. Each man marked the bound- the stumps to rot so that they could be grubbe 

aries of his claim by cutting his initials in trees. The Early American Pioneers 

All the men and older boys helped to build log cab- How did these people learn to get along 
ins. For two or three days they cut trees into logs, the wildernesses of Kentucky and Tennessee, ihcy 

and rolled the logs to the building site. The logs were learned from their parents and grandparents, who a 

cut about 20 feet long for the sides, and 16 feet long been pioneers in western Virginia and North Caro ina 

for the ends. Four big logs were placed on the ground That first wave of pioneers was made up of peop 

for the foundation. The men notched the ends with who disliked conditions in the older settlements uea 

axes and fitted them together. Next they laid a floor the coast. They objected to government P° 

of stout poles crosswise between the longer logs. When they resented being thought inferior to the nc c 

the house was built, the owner covered the poles with lonial merchants and landowners, and they . 

roughly hewn slabs called 'puncheons. farms of their own. Though poor, they were ^ a 

More logs were laid and dovetailed at the corners and energetic. After about 1700, those early pwe 
until the walls were high enough. Then the builders began to go to the western edges of the colome 
laid crosswise poles for an attic floor. To start the start a new life. . , , 

roof they set up stout poles called rooftrees at each In all these pioneer settlements in fores 
end of the cabin. Each pole had a Y-shaped fork, in the people and their ways of living were muc ^ 
which the ridgepole was laid. The men cut slabs from To survive, they had to be strong and bar y. ^ 
large trees, and laid them from the topmost side logs rule, they were quiet folk, who rarely expresse 
to the ridgepole. Across these slabs they laid poles sorrow, fear, or pride. But nothing in nature 
and fastened them with wooden pegs, to hold the roof behavior of their fellow men escaped them 
against wind. _ They had no money or salable property, so e ^ 

Cutting openings for windows and a door finished almost unknown. Every man trusted to ms 
the heavy work. The job was done in a week, or even his rifle to protect his rights, for it was long 



Although this log cabin In the Ozark Mountains was built in modern times, it shows 
the true pioneer method ot building, with its dovetailed logs, its mud chinking, and 
its slab roof. The early Kentucky settler, of course, had no “store” lumber for his door 
or his window, nor did he have “store” clothing. 


less, if eight or more men helped. Later, the owner 
did his chinking— that is, he filled in the spaces or 
chinks between the logs with wooden chips, moss, and 


courts were set up. but 

dost of the pioneers were deeply re iP ’ 
y could not support ministers. So the o 
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took turns preaching on Sundays, At rare inter- 
vals a circuit rider, or traveling clergyman, might 
come by, preach on Sunday, and perform mar- 
riages and baptisms. These ministers might be paid 
a hundred dollars or so a year by the settlements 
along their circuits or regular paths. They were 
guests of each settlement in turn. So, too, were all 
travelers who came by; backwoodsmen, as these 
people were called, w’ere insulted if anyone offered 
them money for a night's lodging. 

Home Life in the Log Cabins 
In such settlements, people had little use for money. 
Once a year or so they might trade furs and perhaps 
some farm produce for powder, lead, iron, and salt. 

Their own gunsmiths and black- 
smiths made their rifles and tools. 

In the division of labor, every 
man, woman, and child shared fair- 
ly. The men and older boys pro- 
vided the food by hunting and 
farming, chopped up trees for fuel, 
and made the furniture and house- 
hold implements. For chairs, they 
merely stood hickory blocks on end, 
or made three-legged stools. Some 
of the slab tables had one side sup- 
ported by the wall and the other 
held up by two sticks; others had 
four legs. The men made beds by 
lajdng slabs on a frame, and for 
mattresses the women stuffed sacks 
with chaff, moss, or pine needles. 
The men whittled out wooden forks 
and spoons, and made spinning 
wheels and looms. Women, girls, 
and young children did the 
cooking and made soap, 
candles, and clothing. The 
boys “jerked” venison, by 
drying thin strips of the 



hpe used by early 
pioneers for bewine 
logs info beams and 
similar shapes. 


®eat before the fire or out in the hot sun. This 
prevented decay. The dried strips were himg 
® the attic until needed. 

The women made their own clothing of liiv~ 
^ey-wookey, a cloth they wove from flax and 
yool. They often dyed it yellow or brown with 
J®ce from butternut bark and husks. The men 
^sey-woolsey, but they liked deer- 
^ for outdoor clothes. They ornamented the 
^®®ris and edges with colored fringe. Caps 
ore made of raccoon skin, with the tail left 

nangmg. When i-— - ^ 

Wore 



A typical cup of a pioneer family made 
from a long-stemmed gourd by a little 
trimming and hollowing out. 


In good weather the newest baby was usually put 
outside the door in an Indian-style cradle. This was 
made of smooth wood and lined with pelts and a bit of 
blanket. Children had no toys; the parents could not 
spend time making such luxuries. Older children 
ground com on a flat stone, with a round stone bound 
to a stick. They tended the small garden, planted with 
squash, indigo, 
beans, flax, sor- 
ghum, and gourds. 

The gourds were 
used for cups and 
bottles; handles 
for the cups were 
made with twigs. 

Indoors, the 
wife always kept 
the fire burning. In summer, no other light was 
needed; the family rose before dawn and went to bed 
at dark. In winter, they burned msh lights, pine-knot 
torches, or taUow-dip candles. For special occasions 
some had waxy and sweet-smelling candles made of 
bayberries. 

A bearskin mg lay before the hearth. Above the 
doorway was a pair of deer antlers. On these the fam- 
ily rifles lay when they were not in use. A powder 
horn hung from a prong. Near the gvms, a mold for 
making bullets nestled between two logs. 

The family had no sheets, no tablecloths, and no 
towels. They washed in a bucket, with strong, home- 
made soap; they bathed in a near-by stream or spring. 

Food and Cooking 

Until the family got vegetables from the garden and 
com from the clearing, they lived on cow’s milk, game, 
and berries. Sometimes the children grew so tired of 

wild meat that they 
cried when it appeared 
on the table. Since 
wheat was too hard to 
grind without a regu- 
lar null, com was the 
staple food. 

Young, ripe com 
was eaten as roasting 
ears. In winter the 
husks of the kernels 
were soaked off with 
lye to make hominy. 
For breakfast and 
supper there was 
boiled corn-meal 
mush. Sometimes the 
mush was fried and 
served with butter or 



away from home everyone 
moccasins, but around the house the 

omen and children frequently went barefoot. _ , , 

Tile cabms never stood far from a stream or spring, pork drippings. The most conunon dish however, was 
i^oanse the women and children could not risk long hot com bread. Baked on a hoe blade before the fce 
through the perilous forest for water. The clear- this was called hoecake Mixed uuth water mto a stiff 
“g around the cabin was their safeguard; it gave them batter and covered with hot ashes, it was ash cake. 
" chance to see Indians or wild prim al, before they From the Dutch oven it emerged as por^ or corn 
get very dose. loaf- Small cakes of com pone were called corn dodgers. 
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In time, chickens and eggs added a little variety to 
the menu. The most important meat animal was the 
hog. Coffee and tea were rare luxuries. Sometimes the 
mother made hot, coffee-like drinks of dried wheat, 
barley, or certain roots roasted and ground. Sugar 
was so scarce that it was used only for the sick or 
for a celebration. Instead the family used maple 
sugar, or wild honey, or sorghum sweetening. This 
last was sometimes called “long sweetenin’ it was 
black and thick and tasted slightly bitter. 

Salt was expensive. It was usually packed on horses, 
and it sold for $10.00 a barrel. Many famihes used no 
more than a pound of salt a year. Some got salt of 
poor quality from near-by salt licks. Pepper and 
other spices were practically unlcnown. 

Life of the Pioneer Woman 

The pioneer woman found life less interesting, more 
monotonous, and lonelier than did the man. House- 
hold tasks kept her indoors or near the house— cook- 
ing, cleaning, washing, mending, baking, spinning, and 
weaving. She had none of the conveniences that 
lighten the burden of household tasks today. For ex- 
ample, she had to make her own broom out of com 
husks, or by shredding a hickory pole, fiber by fiber, 
until the brush at the lower end was fairly fine. Then 
she bound the fibers together with hickory splints. 

The women also did most of the doctoring and nurs- 
ing. They could probe for a buUet with some skill, 
trim a wound with a knife, and sew the edges together. 
They dressed wounds with a salve made of pounded 
slippery elm bark, and with bear’s grease. They 
knocked out bad teeth with a hammer and a chisel. 
Almost every mother could help at childbirth, for 
doctors could not be had. 

When a boy was 14 he was considered grovm, and his 
father gave him a rifle. Most young people were mar- 
ried when not much older. Children got whatever 
schooling they had from their mothers and aunts. 


Pioneers did not settle north 
of the Ohio River as soon as they 
did in Kentucky and Tennessee, 
for several reasons. Many of the 
early pioneers went no farther than the fertUe valleys 
of the mcjiuntains in the East and New England’s 
new shipping trade gave work to many men who 
might otherwise have moved to the West. Besides, 
several states claimed the northwest region, and so 
settlers hesitated to take up land until they knew 
what authority would give them titles. 

In 1787, however, the Continental Congress created 
the Northwest Territory, to include all land north of 
the Ohio and west of Pennsylvania, and encouraged 
settlers to move in (see Northwest Territory; Lands, 
Public). Immediately a flood of settlers began pour- 
ing in from the northern states, and from Maryland 
and Virginia. 

Not many of these settlers were experienced back- 
woodsmen, like the people who settled Kentucky and 
Tennessee. Though most of them were country folk, 


Settlers in the 
Old Northwest 
Territory 


who knew how to build a log cabin, clear land, and 
make their own clothing, they were not content mth 
the prospect of living as pioneers all their lives. 

Back home they had become accustomed to selling 
some of their crops for money, and they had been used 
to wagons and roads. Most of them brought a few 
cherished possessions— a small chest of “party clothes" 
for the women and girls, perhaps a “Sunday suit” for 
the father, dishes, and possibly even a four-poster 
string bed. 

The journey into the Northwest Territory was a 
little easier than the trip into Kentucky, because the 
settlers could travel part way by water. People from 
New England and New York could cross northern 
New York and then sail along Lake Erie until they 
reached one of the lake towns or trading posts. People 
from farther south reached the Ohio at Pittsburgh, 
then used the river. 


Early Boats on the Ohio 

For two-way travel on the river they used dugout 
canoes, keel boats, and flat-bottomed batteaus, as they 
had on eastern rivers. But most of the newmomers 
built or bought boxlike arks or flatboats and drifted 
downstream. These craft could be steered and worked 
in to a landing with long oars, called sweeps, if the 
current was not too strong. But often strong currents 
spun them about like corks, or carried them past their 
landings. 

Another danger was the Indians, untfl they were 
pacified by the Treaty of Fort Greenville in 17w. 
Many an ark went down the river like a floating fort, 
with rifles blazing through portholes at redskins along 
the shore. White pirates also plundered boats an 
lolled people, until the Kentucky militia cleared them 
out at Cave-In Rock, below Shawneetown, lU- " ^ 
that, the worst danger was from snags or from druting 
trees which had caught fast on the bottom. 

Despite these dangers, the pioneers had a great _ ea 
of fun on these river trips. Sometimes the boys mif i 
fish, while the women busied themselves with coo g 
and mending or knitting. When the day’s wor w 
done, some member of the party might , 

fiddle and they would end the day with smgmg a 
dancing. 


Trading Problems in Early Days 

After these settlers arrived on their land, the 
for the first few years was much the same j 

in Kentucky. They had to build cabins, clear Ian , 
hunt or fish to add to their scanty 
get money, they floated grain, salt pork, an 
products downstream to markets along the 
sissippi. They either walked back or poled a , 
To pole a boat, the men started at the ^°7,„+fnin 
boat and pushed iron-tipped poles into the 
of the river. Then they walked to 
ing as they walked. This way of travel was . 
than walking, but it enabled them to carry s pp 
back home. , ,, 

Supplies could also be bought from P®°° ® . fmm 
pack animals. Settlers near the Ohio could b y 
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traveling down STREAM JN^A b_r o a d h o r n 







boat U o£ the flatboat type; but tt ^as ^.^uple 

.ts ttat plied up and donm the river. They we p^pte n^ ^ ^ t„ a«or^ 

ted up and stocked like country stores, with cloth, ^ clapping hands and stainpmg feet. Couples 

,ete,?, pine, tinwe, hats, and other "store soeds," S to a square danee, ^ »”= 

Cooperation in the Northwest _ S a Siler. The fiddler had the pnvdege of taking 

Pioneers came to the Northwest Territ^ in grea er ,, ^cg^ girl to supper. ,irilr>,rs and 

imbers than to Kentucky, and the northern settle- g^^j. celebrations were held for J ^ 
lents were larger. As a result, there was even christenings. People came long ^istanc > , 

Joperation between neighbors here. When they neared the hos s ’vjoes, 

Jttler came, the neighbors helped him bufid bis og , , > fget in a stream and put on -gorile 

abin by a “house-raising” party. Later they had a celebrations were bemg 

log-rolling” party to help him clear his land. e , any W'andering peddler or AWeseed 

mmen had qu^iltii bees and other gatherings, as the ““ '^l.o^could teU a good tale (see Apgjed, 
mmen had had in Colonial times. But the ^eatest ® young men delighted m , 

^operative effort came at harvest time. At Iwea o ^ _g+ii_ After a week of hard labor ey 

lay the harvesting crew assembled with sc;^hes or q jg^YsandhoUdaysbroadiuropmg,va _ pDpVfiahL 

cradles. At the word of the leader they started to cut, Sunday^ncl^^^ ^y ^ 

advancing in rows and working until the leadCT gave shooting matches were other amuseme 

the word to rest or until they had to whet their blades. g> The Evil Side of Frontier ®,,- .l r„ce 

After the small-grain harvest came the corn harves . These sturdy pioneers bad many d ° Many 

The com was cut by hand with a long knife and their struggle to make a h^g^ 

stacked in shocks. Later the ears were husked, or ^ out of the go^ei^ent metho ^Ib^g 

stripped of their covering, at a husking bee. The men many years, the land o , started 

worked in two teams. They laid a pole along the pi e • ^ gettigr either had to buy e 

to be husked, and the crews started at opposite end . „ ' ^j. lie had to go West to select =r.eculators 

The teams joked and played tricks on each other as A^ck to buy. This opened the way P 

they huskei while the wLen and children cheered ?Jcts of good land h^^t 

The winners celebrated by carrying their capta • g/ ^nd also made possible mny ufinimum of 
wound the yard, singing and yelling as they went. at first sold public Ian t a ^ ^ 

Amusements and Celebrations (if) an acre. After 1^20 it lovre nDU fnr sunnos- 

After a house-raising or a husking bee or any of e k t-g^uy ^ settler, having spent his ys 

»any other “bees” for cooperative work, there was i V ^ growmg town, ^™^dden 

IJ^ually a “social” for all-men, women and children. j^ud was m ^ , ^uch 

I'irst they ate a huge supper. Then, as the flames of a ^ u under water. Strangely eno gh, 

log fire flared up, tL fiddler tuned up. and the swamp, 
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swindles were not condemned by public opinion, or 
punished by the courts. Although most of the pioneers 
were honest in their own dealings, they were “Yankee 
traders” at heart, and admired anyone who got the 
better of a business deal. They thought that land 
sharpers, shyster lawyers, and even counterfeiters 
were “cute” and “smart.” 

Charles Dickens, in his novel 'Martin Chuzzlewit’, 
describes a fever-ridden and ruined victim of a land 
swindle, who nevertheless laughed at an Englislunan 
for being taken in. The pioneer remarked that the 
swindler “was a smart man, and had draw’d a lot of 
British capital that way, as sure as sun-up.” The 
United States was to suffer heavily, and still suffers, 
in business, public affairs, and administration of the 
law, from this pioneer admiration for winning out, no 
matter how. 

Rough-and-Ready Justice, Courts, and Law 

The pioneers looked to their fists and weapons more 
than they did to courts and laws for protection of 
their rights. Fights were common in towns and in 
community gatherings. They were even regarded as 
sport. One Enghsh traveler wTote: “America is the 
country where life is held cheaper than anywhere 
else. . . . When men fight in the States they fight in 
earnest. . . . Revolvers are forever revolving. There is 
no objection to fowling pieces, to rifles, to bowie 
knives.” A story is told of a prisoner in a frontier jail 
who offered to fight all comers, if he could go free upon 
beating every opponent; the community is said to have 
accepted the offer as thoroughly fair and proper. 

John Reynolds, in ‘My Own Time’, tells of rough- 
and-ready ways in the early courts. When he was 
about to open a session in one court, the sheriff, astride 
a bench, called out: “Boys, the Court is now open; 
John is on the bench.” An Rlinois observer tells how 
a certain judge responded to the lawyers’ appeal to 
instruct the jury. ‘‘Why, gentlemen,” he said, rubbing 
his head, “the jury understand the case; they need no 
instruction. No doubt they will do justice between 
the parties.” 

Court sessions were often held in a log cabin or a 
schoolhouse or a tavern. Lawyers and judges “rode 
the circuit” together. Their fees were ridiculously low; 
but they did not expect to make a fortune out of 
practising law. They used their profession as a means 
of getting ahead in pohtics and finally being elected 
to the state legislature or the national Congress. By 
riding the circuit, and proving themselves “smart” in 
court, they won friends among the voters. 

Bt 1840 MOST of the good land 
north of the Ohio and east of the 
Mississippi had been settled. The 
regions beyond these rivers called 
for a different type of pioneering. The prairies of the 
West seemed utterly unfit for farming to the men of 
that day. A country which had no trees, except for 
cottonwoods along the river bottoms, seemed to them 
a country too dry for crops. Geographies as late as 


1870 labeled the region east of the Rookies "the Great 
American Desert.” 

The Indians, too, were an obstacle to settlement. 
The government had agreed that this land was theirs, 
and that no white man could enter without their per- 
mission, except to travel over certain routes, such as 
the Santa Fe Trail. The Indians threatened to fight 
rather than admit settlers. The only white men in the 
region were fur trappers and traders. Some of them 
lived here because they liked the open, wild life; but 
many were criminals who dared not return to the East. 

The Covered -Wagon Rush to the Pacific 

This indifference to the West changed in the winter 
of 1842-43, when Congress discussed a bill to prodde 
land for settlers in Oregon. In the spring of 1843 a 
great rush to Oregon set in. This rush was different 
from any earlier pioneer movement. 

The earlier migrations had been over cramped forest 
trails with pack animals or along rivers, such as the 
Ohio. But here no river between the Missouri and the 
Columbia would take a boat larger than a light canoe. 
Instead of forest trails, the pioneers had a broad, 
flat prairie for much of the way, and they could ® 
covered wagons or prairie schooners, which developed 
from the Conestoga freight wagons used in the East. 

Without wagons they could not have made the long 
journey, for they had to carry supplies enough for 
several months, as well as weapons and tools. A com- 
mon list of supplies for one person was 150 pounds of 
bacon, a barrel of flour, a half-bushel of beans, 10 
pounds of rice, 20 pounds of coffee, 20 pounds of sugar, 
a year’s supply of cloth, 2 blankets, 4 pounds of gun- 
powder, and 12 poimds of lead for buUete. The wagons 
carried the women and children and this made trave 
faster. By drawing the wagons together in a mg ® 
night, the pioneers had a good defense against Indian 
attacks. 

Marching in Caravans with Covered Wagons 

To make the most of these advantages, setmers o 
ganized caravans of from 20 to 100 wagons, and roam 
tained something like army discipline, with a cap m 
and other officers. The following account of a W’, 
day is condensed from a description by Jesse App 
gate, a captain who led a group in 1843: 

It is four o’clock A.M.; the sentinels on 
charged their rifles and every wagon and teiw w P , 
forth its night tenants. Slow kindling smokes begin 
to rise and float away in the morning air. Sixty me 
from the corral, spreading . . . through the vast her ° ^ 

and horses that make a semicircle around the encamp 
the most distant perhaps two miles away. 

By five o’clock . . . the teamsters are busy seleoti g 
teams and driving them inside the corral to 1*®^° ? i ' 
From six to seven o’clock is a busy time; breaWas 
eaten, the tents struck, the wagons loaded and , 

yoked. ... All know that at seven o’clock, when the g 
march sounds, those not ready to take their places m 
of march must fall into the dusty rear for the day. 

It is within ten minutes of seven. . . Thp pilot, a . 
who has been chosen for his experience m jgneers 

roadless wastes, stands ready in the midst of ^ P j,g 
and aids, to mount and lead the way. Ten orhite drivers 
men are ready to start on a buffalo hunt. Th® 
are hastening to the rear of their charge, for the day 


New Frontier 
Beyond the 
Mississippi 
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HOW THE COVERED WAGONS CROSSED PRAIRIE RIVERS 



Perhaps the most back-breaking work during the entire journey to ^Ipen/'hf^geltingV caravan across, 

animals strained to the utmost, as we see them doing here; and often an entire day was spent in gciwuB 


It is on the stroke of seven. The clear notes of a trumpet 
sound in front; the leading divisions of the wagons move 
out; the rest fall into their places with the precision of 
clockwork. 

The pilot [selects] the nooning place as nearly as the req- 
'Usite grass and water can be had at the end of five hours’ 
travel of the wagons. Today. ... he and his pioneers are at 
the nooning place an hour in advance of the wagons .... pre- 
paring convenient watering places for the animals, and dig- 
Pug little wells near the bank of the Platte. A corral is not 
formed at noon. The wagons are drawn up in columns, four 
abreast. . . . 

The sun is now getting low in the west, and the pilot is 
standing ready to conduct the train in the circle which he 
as previously measured and marked out. The leading wagons 
ollow him; each wagon follows, the rear closing on the front, 
until its tongue and ox chains will reach perfectly from one 
0 the other; and so accurate the measure and perfect the 
practice, that the hindmost wagon of the train always pre- 
cisely closes the gateway. Within ten minutes the barricade 
p lormed, the teams unyoked and driven out to pasture, 
.'^uue is busy preparing fires to cook the evening meal, 
PI ching tents and otherwise preparing for the night. 

Crossing a Western Prairie River 
In this way the pioneers marched day after day and 
neek after week, except when they had to cross a 
!^' In the prairie country the rivers are wide, shal- 
J*" stretches of muddy water, flowing lazily over mud, 
^nd bars, and gravel. Treacherous quicksand dots the 
tom. Each bank is a slippery, cliff-like wall; it 
be 10 feet high, or 50, except where side streams 
^ passage down to it. 

robsing such a river often was a terrific job. If 
® bed was firm enough for wagons, the travelers 


were lucky. If it was not, they cut cottonwood 
branches and built a sort of mattress over the soft 
spots. Then they might have to let the wagons down 
the steep bank with ropes. 

At the bottom, they tied a few wagons together, to 
give a hold on any that might stick in mud or quick- 
sand or be carried away by the strong current. Ten 
or twenty teams were then hitched to the chain, and 
away the party went, with the animals splashing and 
tugging and the men pushing and prying at the wheels 
with poles. In times of high water, the animals had 
to swim across, and the wagons W'ere unloaded and 

floated across. ^ 

The Gold Rush of ’49 and Mining Life 
Four months, six months, or even more of such 
travel brought the train of covered wagons to its des- 
tination in the Far West. On the way, some people 
had died or had been killed by Indians; babies had 
been bom. If crimes had been committed, elected 
leaders had tried the criminals and fixed punishment. 

When the caravans reached Oregon, they were m 
forest land. There the settlers cleared farms just as in 
the Middle West. But in 1849 movement to the 
West took on a new character. Gold was found m 
California and immediately there was a tremendous 
rush to reach these new riches This led to thyvild, 
hard life of mining camps (see Cahfomia, Far West). 

Settling on the Prairie in Sod Houses 
During the years of the gold rush nobody thought 
of the prairie country except as an obstacle to be 
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crossed as quickly as possible. But after the Civil 
War several changes worked together to make people 
think of settling there. The low rates charged by the 
newly invented steamships had opened a vast market 
for American wheat and meat in Europe. Railroads 
were reaching west of the Missouri now, and could 
carry away such products. Much of the prairie land 
was found to be good for wheat; 
and where the climate was too 
dry for wheat, cattle could be 
raised. These changes brought a 
rush of settlers to the prairies of 
Kansas, Nebraska, and the Da- 
kotas. The article Cattle tells 
how the beef industry grew; 
here let us see how other pioneers 
struggled to start wheat farms. 

Like all pioneers, these seL 
tiers had to make homes out of 
any material they had. In this 
treeless land, the only material 
was sod, the top layer of prairie 
earth that was held together 
by interlaced roots of tough 
pi-airie grass. The home builder 
cut square chunks of sod with a spade and piled 
them up to make the walls of his home. For a roof 
he used a wooden frame covered with tar paper or 
old lumber. He bought good lumber for a door, if he 
could afford it. 

To prepare the land, he needed a plow and work ani- 
mals from the start to break up the tough sod. These 
pioneers had to clear the land rapidly in order to 
raise large crops of wheat and sell them so that they 
could buy the other necessities of life. 

Since trees were scarce, they used dried buffalo 
droppings, called chi-ps, for fuel. Early comers settled 
near streams, but all settlers tried to drill wells as 
soon as possible, to insure a water supply if the stream 
should run dry. Every settler also procured a wind- 
mill as soon as he could. Then the strong wind, which 
never ceases blowing over the open prairie, would 
pump the water for him. 

Crop Failures and Lonely Lives 

Settlers here depended from the start upon being 
able to sell crops. But the varying prairie weather 
made crop prospects a gamble every year. Some years 
V ere dry; then the crops seared in the fields, while the 
settleis baked in furnace heat. In other years the 
rains were plentiful, but a plague of grasshoppers 
would eat the wheat during the summer; or rust, 
smut, and other plant diseases would get into the crop. 
Good years came too; but all too often the money from 
good years was spent getting through the bad ones. 

Another hardship was loneliness. Farther east, a 
man could make a living from a quarter section, or 
one-fourth of a square mile, of good land. Out here 
a full section was none too much. Hence the sod 
houses often stood several miles apart, with nothing 
between but waving grass or a sea of wheat. The only 


towns consisted of a few stores and houses clustered 
around a grain elevator; and these towns were miles 
apart along the railroads. Many settlers, especially the 
women, went crazy from loneliness, hardship, and de- 
spair over bleak prospects. Winter was even more 
trying than summer. Howling blizzards swept the 
land, without even a tree to break their force, and 


buried everything under huge snow drifts. Often the 
live stock perished, because the animals could not pa" 
down through the snow to get dried grass, and the 
settler did not have feed enough to last through the 
winter. Many a person died because no doctor could 
get through the snow from the nearest town. 

After years of such trials, the pluckier and more 
skilful settlers began to get ahead. They got ® 
and machinery. In the eastern part of the praine, t le 
trees that had been planted made life pleasanter. 1 8 
windbreaks planted west and north of the farmhouses 
helped to hold off snowdrifts in winter and provide 
shade in summer. The towns, too, had growm, an 
by the beginning of the 20th century, civilization was 
well established on the prairie. 

This conquest of the 
prairie was the last larg^ 
scale pioneeiing effort made 
within the United States. It 
filled the last gap in the settlement of the 
and spread civilization in an unbroken chaiii from ' 
Atlantic to the Pacific. But long before this was a 
complished, two developments had brought the s o 
of pioneer life farther east to a close. One of j 

good transportation. The other was the grow i 
towns, where the settlers could trade and enjoy 
benefits of eommunity life. 

Developing Good Transportation 

In the early days east of the Mississippi, , 

of transportation all but paralyzed trade. 1 e o 
way settlers could haul crops overland _ to a 
market was with animals. But the nearest city mar 
were hundreds of miles awmy, bej'ond themoun 
journey to any of them would take weeks; and an 


LONELY SOD HOUSE ON THE WESTERN PLAINS 



This Nebraska sod house is typical of the homes which pioneers built while they were 
establishing wheat farms on the western prairie. Many such houses were nuseraeie 
hovels; but this one has frame windows and good lumber to support the root. 


Pioneer Settlements 
Become Civilized 
Communities 




269 


PIONEER LIFE 


could not haul loads big enough to pay for weeks of 
time. The same long expensive haul was required to 
bring in manufactured goods. 

Settlers along the Ohio or connecting rivers could 
float good-sized loads downstream to market in arks 
and flatboats, but they had to spend months getting 
home, especially if they poled a boat upstream vdth 
supplies. They, therefore, could not hope to make 
much progress until transportation methods improved. 

To meet this need Congress in 1806 authorized con- 
struction of the National Pike, or Cumberland Road, 
from Maryland to the Ohio River (see Roads and 
Streets). The National Pike reached ’Wheeling in 1816, 
and in 1825 the opening of the Erie Canal gave a good 
connection between New York City and the Great 
Lakes. Meanwhile, in 1811, the first steamboat had 
appeared upon the Ohio River. Others followed 
rapidly, and provided transportation along the Ohio 
and Mississippi, and later on the Missouri River. 

These improvements in transportation opened the 
^ay to prosperity in the Middle West. In 1825, for 
example, the only markets for Cincinnati flour were 
local townspeople and the river-steamer trade. The 
price was about 83.00 a barrel. In 1835 demand from 
eastern cities had raised the price to 86.00 a barrel. In 
that year, the farmer got 32 cents a bushel for com; 
fomerly he had been lucky to get 12 cents. The quan- 
tities sold increased in even greater proportion. 

The next improvement was the railroad, which 
reached regions far from the lakes and larger rivers By 
1850 good transportation was becoming available 
piMtically everyxvhere east of the Mississippi. 

The pioneers west of the Mississippi had much less 
houble with transportation. The first settlers on the 
acific coast had a hard time getting there; but once 
hey had arrived, they could carry on trade with 

_ hauling freight in region 


where towns and cities would grow was transportation. 
Towns' along the Ohio [usually grew up at points 
where important natural trails reached the river, or 
w'here tributary rivers flowed into it. At such junc- 
tions, somebody would start a store, and someone 
else w'ould open a tavern or iim, to accommodate 
traxmlers who had money to spend. Often a black- 
smith’s shop, and usually a mill run by xvater pow^er 
would be established. Mills were much in demand, 
because the settlers could not produce satisfactory 
flour for themselves from wheat. As soon as possible a 
school and churches were added. 

Towns and cities grew up similarly on the Great 
Lakes, at river mouths, and at trail ends. Away from 
the larger rivers and the Great Lakes, small inland 
towns got their start at fords across rivers, at branches 
and crossings of the main trails, or perhaps at the site 
of a flour mill. Whether or not they grexv depended 
upon wdiether thej’’ had advantages for any activity 
other than service to the neighborhood. 

Once good transportation became available and 
money came into the country, some of these communi- 
ties grew rapidly, because they had splendid advan- 
tages as centers for trade. When suitable raw materials 
were at hand, factories appeared, to compete with the 
East in supplying the local market. The workmen cre- 
ated still more trade, and enlarged the market for the 
farmers. 

Growth of Education and Communication 

In the early years of settlement east of the Missis- 
sippi, no pioneer community could afford to spend 
money on schools and education. Whatever the chil- 
dren learned was taught them by their elders. The pio- 
neem, however, did what they could to promote 
learning. They held spelling contests, called “spell- 
downs,” and cherished any books they might own. 

S NOT SERVED BY RAILROADS 







on fhrrMdTiTeTrLghfe’ra'ndlirliap; i^s’fa'naly hved in the “of “ster” or “coaster" at tne end ^ 
Z* Some Buch arrangement was necessary, because a haul to a distant community might r q 


Dav °^^^kets, in sailing vessels, and they could 
^^stern goods with newly mined gold. The 
lem K never had a bad transportation prob- 

’ the railroads xvere there ahead of them. 

Th Towns and Cities Got Their Start 
sreu ^ towns west of the Appalachian Mountains 
horn the forts which provided protection 

this ^®troit and Pittsburgh got their start 

Later, the great factor which determined 


Many a boy, like Abraham Lincoln, got most of his 
early education from only one or two books. 

After the land had been cleared and the struggle to 
get the necessaries became easier, the pioneers^ some- 
times hired a schoolmaster and paid him “in kind”— 
that is, with his food, a home, and a tiny sum in money. 
The most important help, however, came from action 
by the national and state governments, which set aside 
land for the support of schools. As soon as settle- 
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ment made the land valuable, it was sold and the 
money, together with taxes, provided support for free 
public education (see Education). 

Communication of news and transaction of business 
by letter were crippled at first, not only by lack of 
transportation, but also because the people could not 
pay for such services. News traveled largely by word 
of mouth, and travelers were welcome everyv'here, be- 
cause they could tell what was happening in other 


parts of the world. As soon as steamboats appeared, 
good postal service was provided for all the commuiu- 
ties they served. Then newspapers from the East put 
the settlers in touch vdth national and world affairs. 
Men also began publishing local newspapers, even be- 
fore the communities could support such undertakings. 
Many of them did so for the same reason thatlanj’ers 
rode the circuit— because the newspaper gave them 
power and influence in local and state politics. 


Historic Problems of the Pioneers 


' I 'HKOUGHOUT history most pioneering efforts 

have consisted of tluree waves or phases. First, the 
new country was entered by explorers or exploring 
missionaries. Usually the e.xplorers were followed by a 
mixed group of hunters, travelers, traders, and found- 
ers of mission settlements. Except for the mission- 
aries, these men expected to stay only a short time, 
and then to return to civilization with w'hatever they 
had gained ; but they stayed on the same ground longer 
than the explorers, and obtained more detailed knowl- 
edge of the region. 

These two waves may be expected to enter any newly 
opened country almost immediately. Whether the third 
wave — the wave of pioneer settlers — ever will come 
depends largely upon conditions in the homeland. Ex- 
plorers, hunters, and trappers need little incentive to 
plunge into the wUdemess. Most of them enjoy the 
thrill of adventuring in new lands. But people of 
settled habits, like farmers, do not leave civilized sur- 
roundings rmless some strong motive drives them. In 
the United States, this motive was largely land hunger 
—the desire to win a better living for themselves and 
their children, by taking up and farming new land. 

Early agricultural methods had an exhausting effect 
on the land and many an eastern farm owner found his 
land producing less and less, imtil finally he had to 
abandon it. He then had to choose between starting 
over again as a laborer or going west into new coimtry. 
Again, inany families went pioneering because they 
disliked the restraints of civilized life. There were men 
who coifld cultivate land but who did not have the 
knack of trading shrewdly with buyers and merchants, 
and so could not get along in regions where most affairs 
were transacted with money. 

Finally, the landseeking pioneers were always ac- 
companied by a fringe of ne’er-do-wells, criminals, and 
sharpers, who expected to do well for themselves in a 
country where law and order were not yet established. 

Problems of Land Ownership 

Since desire to own land was the motive behind most 
American pioneering, the movement was profoundly 
affected by the policies of the national and state gov- 
ernments concerning land ownership. Fortunately, the 
governments encouraged settlement from the start. 
Also, throughout most of the 19th century, plenty of 
land was available; the governments therefore fol- 
lowed one of the most generous policies in history — 
providing land for all who asked .for it (see Lands, 


Pubhc). Nevertheless, manj’' troublesome and heart- 
breaking problems often had to be solved before a 
settler’s ownership was secure. Almost alwa}^ the 
genuine settlers were preceded by a wave of sgvatlers, 
men who occupied land without obtaining legal owner- 
ship. When the legal owner appeared, the squatter 
often refused to move; and in the early, lawless da)^, 
the rightful owner might have to fight for his land. 

Such troubles were largely ended when the Home- 
stead Act was passed in 1862. Thereafter, squatters 
could protect their interests bj^ making entry, or de- 
claring intention to acquire the land under the terms 
of the Act, at the time they occupied it. 

In addition to these problems of 
land owmership there wms the danger 
from hostile Indians, which haunted 
the pioneers from the first almost jo 
the last. The Indians, for the most part, were friendly 
enough, so long as the whites were content to him , 
fish, and trap, but w’hen the pioneers started to clear 
land, and thus drove away the game, there was 


Relations 
with the 
Indians 


trouble. Then the Indians fought, as any men 


would, 


to defend their lands and their source of livelihoo . 

This struggle began when the pioneers first en e 
Tennessee, Kentucky, and Ohio; and 
tional government under the Articles of Come er 
tion could do nothing to protect them. After ^ ne 
government was set up under the Constitution, 
adopted an Indian policy which was to have tremen 
dous effect, for both good and bad, upon the ' 

The United States assumed supreme author! y m 
aU the national territory. Under this supreme con , 


however, the various Indian tribes were -- 
separate nations, and the United States dea 
them by treaty, as it did with foreign nations. 1 re d 
nized their rights to certain hunting groun 
agreed that whites should stay out, except t a 
might use certain trails through the tribal 
Natchez Road, the Michigan Road, and the ba 
Trail are examples of such “treaty” roads. 

Broken Treaties, Frauds, and Wars f„:4y 
In this way, the government tried to de 
with the Indians; and throughout the 19th cen > 
took land from them only by treaty, with paym 
money and supplies. As a rule, the Indians 
ing to keep their agreements, and rarely too ' 
warpath unless they felt they had been wrongs . 


considered 
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Indian wars started because the government could 
not, or did not, compel the traders and pioneers to 
observe the treaties and deal honestly with the Indians. 

The traders were the worst offenders. They sold In- 
dians whisky, in defiance of the law. They sold other 
goods on credit at extravagant prices, and when the 
Indians brought in furs, the traders cheated in their 
accounts, so the Indians remained always in debt. 
When trouble followed, the whites would call for troops, 
and the Indians would be the losers. They had to sur- 
render their hunting lands and move west of a new' di- 
\idmg line, before the government would agree to pay 
their debts. Thus they w'ere gradually pushed off then- 
ancestral lands. The entire Northwest Territory was 
cleared of Indians in this way; the last of them who 
occupied good farm land w'ere packed off to the West 
after the Black Haw'k War in 1832 (see Indians). 

Andrew Jackson’s Indian Policy 
^ "^e tribes in the South, however, were too highly 
chilized and too intelligent to be thus victimized. 
During the presidency of Andrew Jackson, a brilliant 
new plan was devised for settling the Indian problem 
once and for all. West of the hlissouri River lay the 
vast prairies which the w'hite men believed they would 
never want. Here the Indians could live as they liked. 
The Cherokees, the most highly civilized nation, and 
other tribes w'ere told, therefore, that the govern- 
ment W'ould give them 


prairie land, and they 
must move to it. 

The Indians pro- 
tested that this was a 
plain violation of their 
treaty rights. But after 
years of bickering and 
threats of war, they 
were moved to their 
new lands in 1839 and 
1^0. This was the be- 
^nmg of the Indian 
erritory, which is now 
part of Oklahoma. 

For many years, this 
policy proved fairlv 


EARLY 



road builders, and townspeople usually had protection 
from the army. But the courage of the pioneers pulled 
them through this trial, as it did through all others; 
and so they completed their historic task. 

Pioneering in Modem Times 
While the American pioneers were spreading farms 
and ranches over the country, the Dutch were pioneer- 
ing in South Africa. British settlers were moving into 
the interior of Canada and Australia, and frontier 
communities were spreading in South America, es- 
pecially in Argentina, Uruguay, and Paraguay, 

In most of these regions pioneering is over, because 
toda3’’s settlers have every^ advantage of ci-vdlization 
at their command. But elsewhere pioneering continues, 
and the pioneering spirit lives on. One of the most 
astonishiag pioneer movements of modem times is the 
Soviet government’s development of the bleak arctic 
regions of Russia and Siberia. Today Canada, too, 
still has a pioneer fringe, in the Peace River country 
of the far Northwest. In many parts of Alaska, 
settlers are clearing land and establishing new homes. 
Most modem pioneers, however, are not homeseekers. 

All over the world, for example, highly trained sci- 
entists and skilled explorers are searching wild lands 
for petrolemn and other minerals. Other pioneers in 
science plunge into tropical -wildernesses to study 
yellow fever and similar diseases; and many of them 
, have died at their work. 

CIVILIZATION IN THE WEST There are also pioneers 

of the air— fliers who 
have blazed the way for 
airplane travel by tr}'- 
ing out new airplanes 
and new routes. And 
there are pioneers in 
business— men who trj^ 
out new ideas and new- 
services and enrich life 
for us all. Thus has 
most pioneering shifted 
its objectives from the 
settling of new land. 
But as long as there 
are men who thrill to 






For many years, such drab little towns as this were the western PJO" 
i_ !ifp A common device 


neer’s only contact with civilized community hie. A common g 
to make shacks look larger was a “false-front second story. 

^ccessful. The whites complained constantly of the the call of the new and the unknovm, we shaU have 
Ddians’ stealimr- l ■finrV\'4"ct -f-r'rt-Wl ■4'ITVIO ■fr» pioneering, whatever the objectives they seek. 


tim K local fights occurred from time to 

did not make a desperate last 
n until railroads began to penetrate the prairies, 
tp, Indian Troubles in the West 

EUcti n story repeated itself. White hunters, 
''hoi ^'^slo Bill, began to slaughter the bison 
settl P^°''dde meat for the constmction camps; 

to-wns sprang up; white traders, gold 
YeanT’ settlers, poured into Indian lands. 

Kovpm° warfare followed, imtil finally the 

. GUt COncentratofl M fViP T-nHi«nQ fin rftSftrva- 


rettlenT^ t entire continent was open for white 
• - • j - Y*uring all this century of trouble, the 
spttT course, were the Indians and 

®rs on isolated farms, for the traders, rail- 
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"Pip-ATES AND Piracy. Stories of pirates and buried 
treasure, of the “Jolly Roger,” the black flag with 
the skull and cross-bones, of captains and crews 
“walking the plank,” while the cut-throats of the 
Spanish Main sang lusty deep-sea songs to the rh 3 d.hm 
of waving cutlasses — such tales have been read and 
re-read by English and American children for genera- 
tions. They usually end with the pirate chief hang- 
ing at the end of a ship’s yard-arm, after his black 
band has been sent to “ Davy Jones’s locker ” in a hot 
fight with a man-o’-war. 

In these tales there is at once more and less than the 
truth. When history’s microscope is turned on the 
pirate, he usually turns out to be a dismal villain 
without a trace of romance. He played on the high 
seas the same part that the bully leader of a sneaking 
band of thieves and murderers plays on land. On 
the other hand, pirates were by no means always 
punished or even discouraged in their lawless employ- 
ment. Men of position and wealth at times provided 
them with ships and equipment in return for a share 
of the booty. Even governments sometimes gave 
secret support to adventurers whom we should regard 
as pirates, provided they attacked only enemy or 
neutral vessels. 

The Rivalry of the Seas 

To understand this attitude, one must realize the 
intense rivalry that existed on the seas during the 
16th, 17th, and 18th centuries. Even when peace 
reigned on land, the ships of England, Spain, Holland, 
France, and Portugal continually struggled and 
fought to get the upper hand in the commerce with 
the West and East Indies and America. The assist- 
ance of rogue sea captains was not scorned in the 
contest, and it was an easy step for these shipmasters 
to turn from patriotic fighting to private buccaneering. 

Piracy has existed since the earliest days of sea- 
faring. From the times described in Homer’s ‘Odys- 
sey ’ to the present days of occasional Malay raids in 
the China seas, the ocean has been looked upon by 
lawless men as a sort of watery “no man’s land.” In 
the earlier days, piracy was almost respectable, but 
whent the great nations of Europe began to depend 
on tlwir foreign commerce, international law declared 
it a ciitoe against all mankind. Death was the usual 
penalty when caught. But despite severe measures 
to repress them, pirates continued to flourish so long 
as they could find a place of refuge and a market for 
their stolen goods. 

Decatur and the Pirates 

The last great den of what may be called “pirates” 
on the Barbary coast of northern Africa was attacked 
by Stephen Decatur in command of a United States 
fleet in 1815, and their power was broken (see De- 
catur). These Barbary corsairs, as they were called, 
had been protected for centuries by the native rulers 
of these wild shores. Organized piracy today has 
been wiped out everywhere except on the coast and 
rivers of China, where pirate bands in sailing junks 
still plunder small craft when opportunity offers. 


Among the best-known pirates, besides 
Kidd (see Kidd, Captain William), was Captam 
Avery, who was put to death in 1696. His adventures 
are said to have inspired Defoe’s ‘Life, Adventure, 
and Piracies of Captain Singleton’. Another famous 
freebooter was Bartholemew Roberts, the nearest 
approach in history to the pirate of romance. He 
was killed in battle off the coast of Africa in 1722. 

Treasure hunters still dig along the coast of North 
Carolina seeking the loot supposed to have been 
buried by the notorious Capt. Edward Teach or 
Thatch, better known as “Blackbeard” because of 
his great black beard. Teach w'as killed in 1718 in a 
hand-to-hand battle with naval men from Virginia. 
Teach, an Englishman, had been a privateer in the 
War of Spanish Succession (1701-13). 

No civulized nation ever recognized pirates, but 
“privateers,” ships owned and operated by private 
citizens ■with commissions knovm as “letters of 
marque,” were for centuries assigned to attack mer- 
chant sliips or even war vessels of an enemy. Their 
reward was the vessels and merchandise they cap- 
tured. Privateering wms abolished in Europe in 1856 
by the Declaration of Paris. The United States, 
whose privateers had been so successful in the Var 
of 1812, refused to sign, but did abandon the practise, 
Among the most famous of privateers was Sir Francis 

Drake (see Drake, Sir Francis). , „ , 

Pisa (pe'za), Italy. The “ leaning tower of risa 
has done more to make this city on the J^no famous 
than all its stirring history, its noted paintings, and 
its other great buildings. Constructed entirely o 
white marMe, with walls 13 feet thick at the 
eight-storied tower rises 179 feet, about the heig 
of a 15-story building. At the top it is I 65 feet o" 
of the perpendicular; in other words, a stone “•'“PP® 
from the lower side of the upper gallery would stri 'C 
the ground 16| feet from the wall at the bottom 0 
the tower. , , 

A stairway of 300 steps built in the walls leads 
the top, where a magnificent view of the city an 0 
the sea, six miles away, is unfolded. The > 
intended as a bell-tower for the nearby cathedra , w 
begun in 1174 and finished in 1350. The founda 10 
were laid in sand and it started to tip after the 
three galleries had been built, but the work wen 
with slightly changed plans. Some engineers re er 
it as the “falling tower” of Pisa, for it has tippe 
additional foot in'^the last century. Galileo, who 
born in Pisa, is said to have used the tower in wpe 
ments to determine the velocity of falling h 
(see Galileo). In the same square as the . . 
the famous Pisa cathedral and baptistery , 
like the tower are fine examples of Romanesque , 
tecture. During the second World War when Pisa 
fered hea'vy damage from air raids and artillery > 
these structures were damaged, but not beyond i'®P . ' 

Pisa was a Roman colony but did not gain grea 
torical importance until the depredations 0 
Saracens in the 11th century. The jnhahitan s 
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THE LEANING 


TOWER OF PISA 



to tower of the Cathedral of Pisa continues 

tidp begun in the 12th century, and one 

taned to sink in the sand before the tower was completed. 
A Wing of the cathedral is shown in the background. 


MOLLY 


only drove out these foes, but pursued them to Sicily 
and even to the shores of Africa. Pisa long remained 
a powerful and wealthy maritime city republic. For 
our centuries it took an active part in 
the wars and politics of Italy. At the 
pow’er in the 12th century, 

't had a population of 150,000 and 
a territory that stretched along the 
™ast from near Genoa almost to 
nine. It ruled over Corsica, Sar- 
hwna, and the Balearic Islands. 

Pea ®San to decline when the Geno- 
hitii ^ flnet in the great sea 

Meloria (near Leghorn) in 
citv ' Florence conquered the 

thp subjection except for 

between 1494 and 1509. A 
pifv council was called in the 

thp settle rival claims to 

infn A 1 -^“s^any, Pisa was absorbed 
ato the kingdom of Italy in 1859. 

port^^ commercial im- 

chipf^'^?' manufacture is the 

] 3 ^P astry. The univereitj', founded 
ina '’till a noted center of learn- 
nm^.\ “P'^i^^ion (1951 census, prelimi- 
A / 0,851, including suburbs. 
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Pitcher, ^Iollv (1754—1832). The great heroine 
of the Revolutionary War battle of iMonmouth was 
sturdy, talkative iMolly Pitcher. (Her real name was 
]\lan^ Ludwig Ha 5 ^s.) On June 28, 1778, American 
troops waited on a sun-blazed field for British and 
Hessian soldiers to attack. One of the American 
soldiers was -Molly’s husband, John Hays, a mem- 
ber of an artillery unit. 

Molly had come from her father’s farm to visit her 
husband. When the battle began she stayed and 
heljjed. .Under the torrid sun she carried water from a 
well to the hot, exhausted, and ciying wounded men. 
IVhen the soldiers saw her they would shout, “Here 
comes ^lollj' with the pitcher!” Soon this welcommg 
call was shortened to “!Molly Pitcher!” 

On one trip slie reached her husband’s cannon just 
as he fell, overcome by a wound and the heat. iMolly 
took his place. She swabbed out the hot cannon, drove 
the charge and ball down the barrel, and stepped 
aside as the gun blasted its iron at the British and 
Hessians. Legend has it that General Washington 
rewarded lier heroism by making her a sergeant. 

ilollj', the daughter of John Ludwig, was born on a 
dairy' farm between Trenton and Princeton, N. J., on 
Oct. 13, 1754. She was christened iMary'. iMolly was 
a strong child and helped in the fields and barn. 

It is told that she could swung a three-bushel sack of 
wheat (180 pounds) to lier slioulder. IHien she was 
about 15 she was taken to Carlisle, Pa., as a servant 
in the home of Dr. William Ir%une. That same year 
she married John Caspar Hays, a barber with a shop 
near the Irvines. At the start of the Revolution, 
John enlisted. Molly left the Irvines to visit with her 
family and to be near her husband. 

After the war she and her husband returned to Car- 
lisle. John died a few years later, ilolly' went on with 

her daily tasks of 

PITCHER CHARGES HER CANNON i i • 

p-iicHiiK scrubbing, ironing, 

cleaning, and car- 
ing for other people’s 
children. She w'as 
brusque but kindly. 
Some yeais later she 
married George Mc- 
Cauley. In 1822 the 
state of Pennsydvania 
voted her a sum of 
840 and a like amount 
every six months for 
the rest of her life, as 
a reward for her heroic 
service. She died on 
Jan. 22, 1832, at the 
age of 77. On a 
monument raised in 
1878 at Freehold, 

N. J., to commemo- 
rate the battle of 

„ iMonmouth, iMolIy 

The RevoluHonary War heroine took her husband's, ig shown performing 

£lu\ud^nd%Sed!The°?SS«ngiIbyC.Y. Turner, her heroic role. 
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Pitcher plants. Some plants trap and digest in- 
sects in order to supply themselves with nitrogenous 
food. The pitcher plant is the best knowm of these. 

Many species grow in tropical Asia and Borneo. 
They climb up on shrubs by means of a tendril that 
extends from the midrib to be3mnd the tip of the 
leaf. Little pitchers with open lids rise from many 
of the tendrils. These are the traps. 

From the inward curving rim of the pitcher, glands 
exude a sweet juice attractive to insects. Insects 
are attracted also by the red-colored rim and cover. 
The nectar may be an intoxicant, since many usually 
wary insects are trapped. The inside of the pitcher 
is smooth. Once over the rim the insect cannot halt 
its slide. Glands in the bottom partty fill the pitcher 
with a digestive fluid. The insects are drowned and 
decomposed in this fluid. 

American pitcher plants, often called “sidesaddle” 
plants, grow in swampy places. The leaves form a 
circle about the root. Each leaf is a pitcher. Its color 
is green, blotched with purple; the flattened 
lid and the mouth are more brightly colored. On the 
inner side of the pitcher is a wing or “seam” that 
joins the edges of the leaf to form the pitcher. The 
wing, the rim, and the underside of the lid have 
glands that secrete nectar. Thus an insect is at- 
tracted up the side and over the edge into the trap. 
The inside of the pitcher is smooth and has downward- 
pointing hairs that prevent the insect from re- 
ascending. The victim dromis and is digested in the 
fluid at the bottom of the pitcher. Just how the 
plant digests and absorbs the insects is not known. 
A huge California plant has pitchers three feet high. 

The sidesaddle plants belong to the genus Sarra- 
cenia; those' mth the pitcher at the tip of the ten- 
drils belong to the genus Nepenthes. (For a picture, 
see Plant Life. See also Sundew; Venus’s-Flytrap.) 
Pitt, William, the Younger (1759-1806). When 
he was only 24 years old, William Pitt became prime 
minister of England. He was the yoimgest man ever 
to hold that high office. For 17 uninterrupted years 
(1783-1801), and for two more (1804-6), he ably led 
England through troubles brought on by the French 
Revolution and the rise of Napoleon. He strength- 
ened^he nation’s credit, increased its commerce, and 
aided ^e beginning of the Industrial Revolution. 

His lather was William Pitt, Earl of Chatham {see 
Chatham). Historians distinguish the two as “the 
Elder^ and “the Younger.” The younger William was 
a second son. He was born at Hayes, in Kent, on May 
28, 1759. A sickly child, he was tutored at home. He 
entered Cambridge University when he was 14, and 
after winning his master of arts degree he studied 
law. The elder Pitt had been a great prime minister 
and the son was drawn to politics. In 1780 he was 
elected to the House of Commons from a pocket bor- 
ough (see Parliament). His first speech, on economic 
reform, compared favorably with his father’s bril- 
liant speeches before Parliament. 

Pitt became prime minister in 1/83. He set about 
making financial and other reforms. He wanted to 


abolish the slave trade, and he avoided taxes that 
might have hampered the Industrial Revolution. 
In 1793 war with France became unavoidable. Pitt 
formed European alliances against the French. 

In 1801 King George 
III refused to support 
his measures to solve the 
Irish problem, and Pitt 
resigned. After two years 
he was called back to 
lead the nation against 
Napoleon’s mounting 
power. Ill and worn out 
by his labors, Pitt died 
on Jan. 23, 1806. 

Pitt was aloof and sar- 
castic with most people, 
but he was gay with 
his friends. Pitt was 
nervous and often in ill 
health. He never mar- 
ried. A poor manager of his own affairs, Pitt uent 
deeply into debt. Nevertheless he twice refused 
huge money gifts offered by London merchants 
and the king. After his death liis nation, grateful 
for his services, paid his debts and buried him m 
Westminster Abbey. 

Pittsburgh, Pa. In its early days Pittsburgh was 
the “gateway of the west” for Indian traders and pi- 
oneers. A site at the hub of river and land transport 
amid a bountiful supply of coal and other raw mate- 
rials made it grow from a collection of a few huts to 
one of the world’s great industrial centers. 

Pittsburgh lies on and near a point of land formed 
by the meeting of the Allegheny River from the north 
and the Monongahela River from the south. Just be- 
fore joining to form the Ohio, the rivers flow m a 
general westerly direction, and from the junction tie 
Ohio flows for a few miles in a northwesterly direction. 
The city’s business district extends back from t e 
“Point” and is called the “Golden Triangle. 3 e 
city as a whole stretches westward along both ® 
of the Ohio, eastward over the rises in back of t e 
Golden Triangle, and northw'ard and southward from 
the banks of the Allegheny and the Monongahela. 

Some of the city’s hills rise steeply. Froin e 
southern bank of the Monongahela Mount Washmg 
ton rears almost perpendicularly. To this steep slope 
cling the tracks of Pittsburgh’s “incline railway, an 
piercing it are the great twin tubes of Liberty Tunne , 
leading to the suburban “South Hills” district. 

Pittsburgh’s industrial plants hug the river ban , 
served by both water and rail transport. 
bridges cross the rivers to city areas north and sou 
of the rivers. 

Pittsburgh’s Industries 
Because it is a principal steel producing 
Pittsburgh is called the “Steel City.” 
of coal underlie it and the surrounding area. PI® 
make coal into coke, heating and illumina mg 
gas, and chemical by-products. Most of the non 


WILLIAM PITT 



This portrait of the English 
statesman is by John Hoppner. 
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PITTSBURGH AT THE 


POINT 



Here is where the Allegheny from the left and the Monongahela from the right join to fom the great Ohio River. The ‘P 
hes between the two, and behind this rise the tall towers of Pittsburgh’s Golden Triangle. Pittsburgh has mMybndges 
ravines and rivers. The two crossing the mouths of the Allegheny and the Monongahela are called the point bridges. 


The “Point” 
over 


ore used in Pittsburgh’s blast furaaces is shipped on 
Great Lakes steamers from deposits in Minnesota and 
Upper Michigan. The harbor of Erie, Pa., receives 
most of the ore and ships it on to Pittsburgh by rail. 

Near Pittsburgh are beds of silica sand suitable 
for making plate glass, bottles, and other glass ar- 
ticles. Alumina clay and other clays used for making 
firebricks (refractories) for steel and glass furnaces 
are found nearby too. The city produces much alumi- 
mitn and is the headquarters for the largest alumi- 
num-producing company in America. Its refineries 
process petroleum. Various industries manufacture 
more thaii 5,000 different articles, including rolling- 
mill machinery; gasoline pumps; other iron and steel 
Soous; aluminum, brass, copper, and tin articles; 
mi road air brakes; electrical motors and equipment; 
nn linoleum and other articles using cork. 

. Points of Interest 

o “urnber of blocks east of the Golden Triangle is 
6 university of Pittsburgh, which grew from Pitts- 
urgn Academy (established 1787). The main struc- 
towering 42-story “Cathedral of Learn- 
Lh 'y" houses administrative offices, classrooms, 


great building containing a library, museum, art gal- 
lery, and music hall. Each year the institute holds 
the famous Carnegie International Art Show. 

Other Pittsburgh institutions of higher learning 
include Duquesne University, Mount Mercy College 
(for women), and the Pennsylvania College for Wom- 
en. Large parks in the city include Frick Park and 

THE ‘‘INCLINE RAILWAY’’ 




buildii 


ones, and libraries. Most of the university 


Stp of Gothic design. On the campus is the 

terf y?, Foster Memorial Building (see Fos- 

Inis contains a music hall and a little theater. 
Park, more than 300 acres in area, lies 
park^l' 1 ^ Phipps Consei-vatory in the 

unl thousands of flowers and plants in nat- 

lies Carnegie Institute of Technology 

bv A I the park. It was endowed 

cialize ] 1905 (see Carnegie). Its spe- 

gmplfl , instruct in engineering, the fine arts. 
In Iheater, and library science, 

flgj . Alellon Institute for Industrial 

Close by is the Carnegie Institute, the 



These 


Mrs passengers and automobUes up and down the 
rfMount Washington. Beyond the bank at the 


«feeD Slone of Mount Washington, neypnn ine 
steep Slop fjjg Monongahela River. 
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Highland Park, with its zoo. North of the Allegheny 
are the Alleghenj'^ Observatory and Buhl Planetarium. 

Pittsburgh’s Beginning 

By 1750 the strategic importance of Pittsburgh’s 
site was apparent to both the French in Canada and to 
the English in Virginia. The Oliio led to the rich 
lands of the Ohio Valley and, through the hlississippi, 
to those of the Mississippi Valley. By portaging, 
the French could reach the Pittsburgh site from Lake 
Erie by waj^ of the Allegheny. The Virginians and 
Pennsylvanians could reach it by overland travel or 
by descending the current of the hlonongahela. 

In 1753 when George Washington, then a young Vir- 
ginia militia major, surveyed the scene from Mount 
Washington, it held an Indian trading post and a few 

settlers. Washington reported of the site: “ I think 

[it] extremely well situated for a Fort. . . 

The French had already reached this conclusion. 
They drove the English out of Kentuck}^ Ohio, and 
western Pennsylvania. In 1754 English soldiers build- 
ing a fort at the Point were driven away by the French. 
The French then built Fort Duquesne there. Wash- 
ington, with a few hundred men, met the retreating 
English and took them under his command. He built 
Fort Necessity not far from the present West Virginia- 
Pennsylvania border. The French attacked Fort Ne- 
cessity, and Washington was forced to surrender. 
Thus began the French and Indian War that ended 
with the victorious English acquiring all Canada. 
(See French and Indian War; Washington, George.) 

Before the English victory in Canada, General 
Braddock was fatally wounded and his army defeated 
by the French on Braddock’s Field near the Point. In 
1758, after the hard-pressed French had burned and 
deserted Fort Duquesne, the English occupied the 
site. The next year they began building Fort Pitt. 

Fort Pitt mthstood a two-month Indian siege in 
the Pontiac War of 1763. A brick blockhouse built 
within the fort’s walls in 1764 is preserved in mod- 
ern Pittsburgh. Pittsburgh remained a garrison town 
until after the War of 1812, but it was so little threat- 
ened that the stone and brick of the fort were taken 
for other buildings. 

The Rise of Pittsburgh 

l^ood of emigrants helped Pittsburgh grow. Goods 
fronj|the East cam'p to the frontier post, first by pack 
ti’sm, then by wagoh, then over a system of canals and 
roads, and finally by railroad. Little industries filled 
emigrant needs for axes, saws, nails, shovels, knives, 
calico, shoes, harness, and window glass. Rafts and 
keel boats floated Pittsburgh goods down the Ohio, 
and some down the Mississippi to New Orleans. The 
logs of the rafts, when they reached their destina- 
tions, were taken apart and sold to be sawed into 
lumber, but the keel boats were loaded with cotton 
and sugar and poled back to Pittsburgh. 

The first steamboat west of the Alleghenies was 
launched at Pittsburgh in 1811. Boats and steam en- 
gines became important new products. The War 
of 1812 spurred Pittsburgh’s growth. Until the 
city’s first successful blast furnace produced iron in 


1859, it had obtained its pig iron from fui'naces located 
near Pennsylvania and Virginia ore supplies. 

When ore from the deposits around Lake Superior 
became available, Pittsburgh’s iron and steel industry 
grew to giant size. The city made a large part of 
the Union’s Civil War armaments. After the war the 
rapidly expanding railroads kept the furnaces burn- 
ing night and day. The city’s mills threw off a pall 
of smoke. The mixture of smoke and low-hanging 
clouds is called “smog,” and Pittsburgh was popu- 
larly called the “Smoky City.” 

Leaders of Pittsburgh’s great industry included 
such men as Andrew Carnegie, his brother Thomas, 
Capt. William R. Jones, Benjamin F. Jones, James 
Laughlin, and Henry C. Phipps. Henry C. Flick 
became a millionaire coal baron before he enteied 
the steel business. The jMellon family^ financed 
many’^ industries, including coal and aluminum. 

Modern Pittsburgh 

Smoke abatement was urged, and industrial plants 
were forced by law to install smoke burners on their 
chimney's. Smoke burners were too costly', however, 
for householders, most of whom burned soft coal. 
After the second World War Pittsburgh set about 
modernizing itself. Home use of smokeless gas and 
oil fuels was encouraged. More stringent laws on 
smoke control were passed. Several great new build- 
ings were erected in the Golden Triangle. The land 
at the Point was made into a park. 

The area of early' Pittsburgh took in little more 
than the Golden Triangle. It was incorporated^as a 
borough in 1794 and as a city in 1816. In 1867 the 
boundaries were extended to take in settled land to 
the east, in 1872 to take in the south bank of the 
hlonongahela, and in 1907 to take in the city ^j . 
gheny', on the north bank of the Allegheny and Ohio 
rivers. Later expansion has taken in other aieas, 
but many parts of metropolitan Pittsburgh remain 
politically independent of the city. Pittsburgh’s gov- 
ernment is the mayor-council form. Population 
(1950 census), 676,806. 

Pius, Popes. Twelve popes have borne the nam 
Pius. The earliest (Pius I, 140-154?) belonged to tne 
period before Christianity was a tolerated 
The latest was elected to the papal throne in 19 

Pius II, who w'as pope from 1458 to 1464, ‘ 

famous “humanist” scholar and writer of the e 
aissance, named Aeneas Sylvius piccolomini. 
was born at Siena and won his cardinalate by 
seiwices in bringing Germany' back to 
dience, after the schismatic Council of Basel ( 

49) and its antipope Felix V. As pope q. 

the patronage of learning and art begun by i 
las V, 1447-55; but his chief interest was in . 
ing Europe to a crusade against the Turks w o 
taken Constantinople in 1453. He died at ne j ’ 
Italy, waiting for the fleet and armies which i® , 
hoped would rally at his call. His j.*ory 

literary w'orks are important sources for the 
of the time. Pius III, who was pope for less tnai 
year (in 1503), was a nephew of Pius IL 
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Pros IV, 1559-1565, and Pius V, 1566-1572, were 
both active in furthering the work of the Council of 
Trent and in checking the spread of Protestantism. 
Pros VI, 1775-1799, and Pius VII, 1800-1823, 
belonged to the period of the upheaval caused by 
the li'ench Revolution and Napoleon Bonaparte. 
Pros VIII, 1829-1830, lived too short a time after 
his election to accomplish anything. 

The Doctrine of Infallibility 
Pros IX, 1846-1878, was perhaps the most mem- 
orable pope of this name, alike because of his long 
pontificate, his early liberalism in politics (until 
checked by Mazzini’s attempt to establish a republic 
in Rome, in 1849), the stem reaction in the papal 
government vhich followed under Cardinal Antonelli, 
and the loss of the temporal power of the papacy in 
1870, when Rome was by force made the capital of 
the new kingdom of Italy. Pius IX thereupon estab- 
lished the policy by w'hich the pope confined himself to 
the Vatican Palace and its surroundings, and refused 
recognition to the Italian king. In 1854 Pius IX 
issued a bull establishing as a doctrine of the church 
the dogma of the Immaculate Conception of the 
Virgin Mary. The Vatican Council, held by him in 
1869-70, further proclaimed as a necessary part of the 
Catholic faith the doctrine of the pope’s infallibility 
when acting officially on matters of faith and morals. 

Pros X, 1903-1914, wms born to a family of limited 
roeans, his father being a postman near Venice. He 
Moame a priest at the age of 23, rose to be bishop of 
Mantua, was made a cardinal in 1893, and soon after 
becanie Patriarch (archbishop) of Venice. His schools 
and his w'ork for missions and i eligious societies made 
known throughout Italy. His rule as pontiff 
was marked by his abolition of the veto of Austria, 
ranee, and Spain on the election of the pope; and 
y his stanch advocacy of the Gregorian chant and 
to secular music in the services of the 
c urch. In his pontificate came the laws in France 
ecreeing the complete separation of church and 
state. In the first World War, Pius X issued 
^ 1914:, a futile plea for peace. The next 

ay he died. In 1951 he was beatified and in 1954 
anoniz^— the 78th pope to be made a saint, 
in ^922-1939^ won the most notable triumph 

th tnodem history of the church, for he regained 
power of the papacy. This power, which 
Inst lire independence of the church, had been 
fspp Italy had seized the Papal States 

thp ^^t’ly in his pontificate, Pius XI opened 

OiiPst^^ » settling the dispute, called the “Roman 
with Italy and the Vatican. In accord 

Polit; lliat the church had no place in party 

ashp'^^’ ™ dissolved the Catholic party in Italy — 
Won later in Mexico and France. He thus 

192 - , ® ^11 of Premier Mussolini, who then in 

11 negotiations with the Vatican. On Feb. 

^ade th' l^lewan Treaty was signed. This treaty 
•adeop ? ^ sovereign ruler and Vatican City an 

pendent state. The papal realm, comprising some 
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109 acres, became the smallest free nation in the wmrld. 
As compensation for the territory seized in 1870, 
Italy paid 1,750,000 lira. 

In the following years, Pius XI wmn world-wide 
fame as an advocate of peace. He insisted that world 
peace depended on the ideals of Christianity. He 
therefore stood firmly"- against any form of government 
that repressed religion. This policy gave him an active 
part in world affairs, for after the first World War 
religion became a political issue in many nations, 
especially Mexico, Russia, Germany, and Spain. By 
radio broadcasts and encyclicals, the pope rebuked 
the states that showed religious intolerance. He de- 
nounced also the persecution of Jews and other minor- 
ity peoples, calling upon all rulers to respect the 
“natural rights of man.” For his tireless pleas for 
tolerance and international 
good -i^ill, he became knowm 
as the “Pope of Peace.” 

With equal ^^gor he faced 
the social problems that 
arose from the unrest after 
the first World War. He 
declared that widespread 
unemployment sho-wed a 
need for economic reform, 
with industry recognizing 
the rights of workers. He 
also urged workers to rid 
themselves of envy and to 
cooperate with industry. 

Other encyclicals cham- 
pioned the need for Christian education and for self- 
discipline in young people. His encyclical on motion 
pictures led Catholics in the United States to form a 
“Legion of Decency” to boycott films considered 
immoral. 

During the reign of Pius XI, the Cathohe church 
grew remarkably despite the oppression of religion in 
many quarters. Reorganizing the missions, which had 
been sharply disrupted by the war, he broadened the 
scope of missionary work. Membership in the Roman 
Catholic church is estimated to have soared from 
about 280,000,000 to some 330,000,000. 

Until his rise to the papacy, the life of Pius XI was 
unusually tranquil. His name was Ambrogio Dami- 
ano AchiUe Ratti, and he was born at Desio, near 
Milan, May 31, 1857. He was schooled largely by his 
father director of a silk factory. When only ten 
years of age, the boy began his studies for the priest- 
Lod. He was ordained in 1879. After a few years of 
seminary teaching, he was appointed prefect of the 
Ambrosian Library in Milan. In 1914 he was caUed 
to Rome to take charge of the Vatican Library. His 
hobby was mountain climbing and he became a 
famous Alpinist. In 1918 he was sent to war-tom 
Poland to protect the church against the inroads of 
bolshe-yism For his executive ability, he was made 
rardinal in 1921. Less than eight months later, he 
wi dected pope to succeed Benedict XV. 



PIUS XI 
CaUed *‘Pope of Peace” 
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FUTURE POPE 


Pius XII (Eugenio Pacelli) was elected pope on 
Mar. 2, 1939, his 63rd birthday, to succeed Pius XI. 
The new pope, who had been papal secretary of state, 
chose the name Pius out of respect and affection for 
his predecessor. His coronation took place March 12. 

The election of Pius XII was unusual in many ways. 
He was the first papal secretary to succeed to the pa- 
pacy in modern times. His election was the swiftest 
in history, for he was chosen by the electoral conclave 
on the first day of voting after only three ballots. 
He was the first native of Rome to be elevated to the 
papacy in more than 200 
years, and the first pope who 
had visited the United States. 

Born in Rome Mar. 2, 

1876, Eugenio PaceUi (pa- 
chel’U) was a member of a 
patrician family which held 
the titles of Nobles of Acqua- 
pendente and of Sant’ Angelo 
in Vado. For two centuries 
the family had served the pa- 
pacy, and Eugenio Pacelli’s 
father was a lawyer for the 
Vatican. The boy was also ex- 
pected to study law, but he 
determined to become a 
priest. After graduating from 
Gregorian University in 
Rome, he was ordained in 
1899. In 1901 Pope Leo XIII 
assigned him to the Secreta- 
riat of State. His service 
there, under four successive 
popes, gave liim an insight 
into European affairs which 
was to make him a dis- 
tinguished statesman. 

In 1917 he was consecrated titular archbishop of 
Sardi and sent to Germany as papal nuncio by Pope 
Benedict XV, who was trying to halt the first World 
War. After the war Archbishop Pacelli remained in 
Germany through the troubled era of the republic. 

The cardinal’s hat was conferred upon him by Pope 
Pius XI in 1929, and a year later Cardinal Pacelli was 
appointed papal secretary of state. In this office he 
negotiated several important concordats, notably one 
with Adolf Hitler’s new National SociaUst government 
in 1933. As social and pohtical unrest spread, the 
cardinal became noted for his stand against efforts of 
dictator governments to repress the church. He de- 
clared in 1935 that the church would always oppose 
“enemies who were possessed by superstitions of race 
or blood.” 

When he became pope in 1939 his first papal address 
was a plea for world peace. In October 1939, after the 
outbreak of the second World War, he sent out his 
first encyclical condemning theories of racialssuprem- 
acy and the doctrines of totalitarian governments. In 





of materialism, pleaded for a “living wage’! for 
workers, and defended their right to organize. 

Pius XII repeatedly declared that he, as spiritual 
leader of all Catholics, could favor no one nation; but, 
with all his moral force, he must decry the aggressions 
of nations upon their neighbors. In his efforts to 
establish permanent peace, he consulted with Franklin 
D , Roosevelt’s personal representative at the Vatican 
and writh diplomats from many countries. 

In 1939 Pius XII proposed a peace plan which 
stressed the right of all nations to life and independ- 
ence, and a strict adherence 
to justice and charity in in- 
ternational undertakings, 
Again, in 1943, the Pop 
urged a world peace rooted in 
individual and family rights, 
the rights of labor, and state 
policies based on Christian 
principles. In 1944 he called 
for a world society with 
an international organization 
to ward off future aggres- 


VISITS AMERICA 
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Three years before he became pope, Cardinal Pacelli 
visited the United States. We see him here at the left 
receiving an honorary degree from the Rev. John F. 
O’Hara, president of Notre Hame University. 


sions. 

After Italy entered the war 
in 1940 the Vatican shut its 
gates as neutral territory, but 
the papal radio kept Pius 
XII in touch with world 
leaders. Under his dirption 
the Vatican provided aid for 
war victims and war prison- 
ers throughout the w'orE 
When air raids in 1943-44 
brought casualties and dam- 
age in the Vatican City ar®, 
Pius XII protested this 
bombing of neutral territory. 
After the Germans gained control of Rome in 19 o 
appealed successfully to all belligerents to spare i 
Eternal City from devastation. _ , , 

After the war Pius XII led the church in a g 
against the spread of Communism. He aniiounce m 
1948 that Italians who voted for Communists wou 
be excommunicated. In 1951 he proclaimed the dog 
of the bodily assumption of the Virgin Mary. 
PlZARRO (pt-zdr'd), Feancisco (abCut 1471-1 • 

The story of the conquest of Peru by an o 
adventurer forms one of the most dramatic episo 
in the historj’’ of the New World. At the age o 
Pizarro was a captain of infantry on the 1st , 
Panama, with nothing to show for years of to 
peril but a small holding of land. In little more 
a decade he had conquered the fabulously wea 
empire of the Incas, and had bestowed on i,g 

richest of her possessions in the Americas. Vio 
0.^.1 with wnicn i 


and perfidy were the instruments with . 
worked, and by violence and perfidy he came 

_ death. Resolute and daring to the last jjjgg 

November, his second encyclical deplored the growth was infinitely greedy and merciless, and the su 
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of the peaceful natives of Peru at his hands are 
one of the saddest chapters in history. 

In extenuation of Pizarro’s crimes it must be 
remembered that his early days were cast in dark 
places. He was the illegitimate son of a Spanish 
colonel, and was left to grow up without care. To 
the end of his days he was never able to write his 
name, and tradition says 


that his youth was spent 
as a swineherd. Some 
time before 1510 he 
sailed to seek his fortune 
in the recently discov- 
ered New World. After 
accompanying Balboa 
in the journey that 
resulted in the discovery 
of the Pacific Ocean 
(1513), he became a 
cattle farmer. Then 
reports reached him of 
a vast and wealthy 
empire to the south. 
Pizarro’s imagination 
was kindled and he 
sought the aid of two 
friends in equipping an 
expedition for its con- 
quest. His associates 
were another soldier 
named Diego de Ahna- 
gro, who was to equip 
the expedition, and the 
vicar of Panama, Her- 
nando de Luque, who 
was to furnish the funds. 
The three men entered 
into a famous written 
agreement, dividing 
equally the spoils of the 
empire they hoped to 
master. A first expedi- 


PIZARRO, CONQUEROR OF PERU 


for authority to undertake the conquest of Peru. A 
commission was given him for his enterprise, and he 
sailed from Spain on Jan. 19, 1530, and from Panama 
the following year, with 3 vessels, containing fewer 
than 200 men and about 40 horses. 

After seven years of hardship and disappointment 
the adventurers were now embarked on the actual 

conquest of Peru. After 



The martial energy of Francisco Pizarro animates this bronze statue of 
the conqueror of Peru by Charles Cary Rumsey, American sculptor. 
Kotice the 16th-century armor for both horse and rider. 


a year spent in the sub- 
jugation of the coast 
settlements, Pizarro 
marched inland to tk 
city of Cajamarca, 
where he captured Ata- 
hualpa, the Inca emper- 
or, by one of the treach- 
erous acts for which he 
was noted. Fearlessly 
accepting the invitation 
of the Spanish com- 
mander to visit him, 
Atahualpa, attended by 
crowds of his unarmed 
followers, arrived at 
the camp. At a signal 
Pizarro and his men 
seized the Inca emperor, 
and the rest of the 
Spaniards fell on the 
Indians and slaughtered 
2,000ofthem.Atahualp3 

offered, by way of 
ransom, to fill with gold 
a room 22 feet long and 
17 feet wide to a point 
as high as a man could 
reach, and to fill it 
twice over with silver. 
Pizarro accepted the 
offer, received the pre- 
cious metal, estimated 
as worthmore than §15,- 


tion resulted in disaster, after two years of suffering 
and hardship. A second expedition in 1526 fared little 
better. The adventurers found they were too few for 
the task, and Ahnagro was sent back to Panama for 
reinforcements, while Pizarro and part of the force 
remained on an island. But the governor of Panama 
was not inclined to support the enterprise, and sent 
vessels to bring back Pizarro and his men. Pizarro 
refused to return, and, drawing a line on the sand, 
called upon aU the men who wished to remain and 
share in his enterprise to come over to his side. 
Thirteen men crossed the line, but the others returned. 
Soon after this the governor was induced to send one 
vessel to Pizarro, with which he explored the coast of 
Peru and collected information concerning the empire 
of the Incas. 

Discouraged at the indifference of the governor, 
Pizarro returned and sailed to Spain, where he applied 


000,000, but soon after had Atahualpa tried and 
executed on charges of murder and treason. 

Pizarro then marched to Cuzco, and set up the 
young Inca, Manco, as nominal sovereign. In 1535 
he founded the Ciudad de los Reyes (city of the 
kings) now Lima, the present capital of Peru, as the 
capital of his new government. Manco escaped and 
headed an unsuccessful uprising. Two or three years 
later a fierce quarrel arose between Pizarro and 
gro concerning the territory each was to govern. Thm 
contest assumed the proportions of a civil war an 
resulted in the capture and execution of Ahnagro. 
But the embittered and discontented followers o 
Ahnagro conspired against Pizarro and finally 
sinated him on June 26, 1541. In a glass case in the 
cathedral of Lima are a pile of moldering bones, sm 
to be those of the pitiless conqueror of Peru, 
also Incas; Peru; South America.) 
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PLANETS 


T h e NINE PLANETS — Children of the SUN 



Saturn with its rings and its cloud-streaked atmosphere is the most spectacular of the planets. This photograph shows 
flow it looks through a 6-inch telescope. The dark dividing line between the two outer nngs is called Cassim^s division. 


pL^^TS. Alost people can recognize some of the 
bnght planets. They know that Venus is the bril- 
lant starlike object which appears sometimes in the 
^estem sky at dusk and at other times in the east at 
awn. They can point out Jupiter, which is also 
ngnter than any star, and can recognize Mars by its 
re color. Fewer people can identify Saturn, and still 
_ewer have ever noticed the elusive Mercury, appear- 
g near the horizon as an evening or morning star. 
. bright planets. Uranus is barely visible 

e unaided eye, while Neptune and Pluto can be 
- w only with the telescope. 

stead^ ^ planet from a star is by its 

cnn J twinkle because the atmosphere 

lieht ^^rrses slight deviations of their pin-point 
to planets, being so much nearer, send 

effp f ^^sht so broad that the atmospheric 

tifipd K noticeable. Planets can also be iden- 

bripfif motion. If you are in doubt about a 

If it object, watch it from week to week. 

olanpt^P^ place relative to near-by stars, it is a 
in til • 1 ^ ancient Greeks invented the name, which 
“ir language means “wanderer.” 


Motions of the Planets 

tern r the earth, belong to the solar sys- 

soae ^ ^®''^olve around the sun. As we shall see, 
are closer to the sun than the earth is, others 

trin ar j away, and no two of them make the 

Ibese in the same length of time. With 

ia the h ^ can imderstand their motions 

ertrow. which otherwise might appear to be 

^^•nely erratic. 


Because the earth rotates on its axis, the planets, 
like all other heavenly bodies, seem to sw'eep across 
the sky each day from east to w'est (see Earth). But 
the motions that are likely to be confusing are those 
which the planets make relative to one another and to 
the background of the stars. 

Compared to the stars, the planets are very close to 
us. If we draw a picture of the solar system, showing 
the most remote planet at three feet from the sun, 
then, to be accurate, we will have to place the near- 
est star about four miles away. Astronomers know 
from extremely delicate calculations that the stars 
have independent motions, some rushing closer to- 
gether, others drawing apart. But their distances from 
us are so great that we cannot observe these motions 
directly, and the stars seem today to form the same 
unchanging pattern in the sky as they did in the days of 
the ancient Egyptian and Chaldean astronomers. The 
planets, on the other hand, are close enough to us to 
show their motions plainly. 

They travel around the sun in the same direction 
as does the earth. If we imagine ourselves looking 
down on the solar system from above the North Pole, 
this direction is counterclockwise. To an observer on 
the sun, therefore, they would all be moving along 
their orbits from west to east. But because of the 
earth’s position and its own motion around the sun, 
the planets appear to move part of the time from west 
to east across the stars {direct motion) and part of the 
time from east to west (retrograde motion). 

The occasional retrograde or backward motion can 
be explained with Mars as an example, This planet 
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does not move as rapidly as 
the earth along its orbit, and 
at times the earth overtakes 
and passes it. "IMien this hap- 
pens, Mars seems to turn 
back for a time, just as a 
train falls behind when we 
pass it on a faster train. 

Planets as a Group 

All the planets, the earth 
included, differ from the sun 
and the stars in one impor- 
tant way. The sun and the 
stars are huge globes of glow- 
ing hot gas, and hence the}'' 
give off light. The planets 
are all cool and solid, like the 
earth, and do not give off 
hght of their own. They shine 
because they reflect light from 
the sun. 

The planets are small com- 
pared to the sun and the 
stars; but they appear large 
enough to show as disks, even 
in small telescopes, because 
they are relatively near to us. 
These comparatively large- 
appearing surfaces reflect 
light enough to make the 
planets brighter than any 
of the stars. 

The principal planets pre- 
sent much varietj', as the ac- 
companjdng table shows. In 
it are listed the nine principal 
planets, including the earth, 
as distinguished from many 
hundreds of minor planets, 
called planetoids or asteroids, 
which steer their 'courses 
mostly between the orbits of 
Mars and Jupiter (see Aster- 
oids). The principal planets 
are ^assifled in two ways: 
(1) Tm inferior planets. Mer- 
cury and Venus, revolve with- 
in the earth’s orbit, while the 
superior planets revolve out- 
side the earth’s orbit. (2) If 
the division is made at ■the 
zone of the asteroids, the in- 
ner planets are Mercury, Ve- 
nus, Earth, and Mars; the 
outer planets are Jupiter, Sat- 
urn, Uranus, Neptune, and 
Pluto. 

Tiny Mercury 

Mercury is the smallest 
principal planet, the nearest 


ORBITS OF THE PLANETS 

ORBIT OF PLUTO 
' 39.46 " 


ORBIT OF NEPTUM F 
30.07 


ORBlT OF URAA/mc 




This diagram shows the mean distances of the planets 
from the sun ia astronomical units. The earth’s mean 
mstance from the sun is equal to one astronomical 'unit. 
•equivalent distances in millions of miles are given in 
the table on the opposite page. 


of all to the sun, and the 
speediest in its motion along 
its orhit. It revolves around 
the sun once every 88 dap, 
and it overtakes the earth 
once every 116 days on the 
average. 

Because of its small orbit, 
Mercury never seems to ap- 
pear more than 28 degrees 
away from the sun. Hence we 
only see it after sunset, when 
it is at its greatest easleni 
elongation (meaning highest 
above the setting sun for ob- 
sen'ers in the United States), 
or before smu’ise at its great- 
est iveslern elongation (mean- 
ing highest above the rising 
sim). At these times it is the 
evening or morning star, and 
it often t'winkles because of 
its small size and low altitude. 
At other times, it is in the 
sky together 'with the sun, 
and it is lost in the glare of 
the sunlight. 

Usually as it moves be- 
tween its positions above or 
below the sun, it passes to one 
side; but about 13 times a 
centurj’’ it transits, or crosses 
the sun’s disk. The nearest 
date for such a transit is Nov. 
14, 1953. 

like the moon, Mercurj' 
has no atmosphere. Also it ro- 
tates once upon its axis dur* 
ing one revolution around the 
sun, and so it alwa}'s pr^ 
sents the same face to tM 

sun. This keeps the sunwari 

side hot enough to melt tm 
or lead, while the other side 
is almost as cold as outer 


Venus, “Twin Sister 
of the Earth 

Since the orbit of Venus is 
ide that of the earth, tlie 
net seems to move fro® 
e to side of the sun, Im® 
ircury, and at times passes 
ween us and the sum 

Qce it shows “fuU,”“haff, 

I “new” phases, like the 
on (sec Moon). The full 
1 “new” phases occur at 
.junction — that 1®' 
ms is in line with the 
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gun and the earth. The 
full phase occurs when Ve- 
nus is on the other side of 
the sun from us, and rises 
almost with the sun, as a 
morning star. The “new” 
phase, which looks like a 
crescent, occurs when Ve- 
nus is between us and the 
sun, and appears as the 
evening star. Venus is 
brightest, however, about 
36 days before and after 
the crescent phase. Then 
the surface is less than it 
is at full; but its nearness 
causes it to reflect the 
most light. Like Mercury^, 
Venus usually passes the 
sun on one side or the 
other at conjunctions, 
with an occasional transit. 
The next one will occur 
in 2004. 

The telescopic vieiv of 


■— zoo 

HOW THE PLANETS COMPARE IN SIZE 

/ o 


/ JUPITER 

SATURN \ 

/ 66,640 

74,100 \ 


Rings 171,000 ' 

SUN’S Diameter 

864.000 Miles 


0 

Uranus 

32,000 


0 

Neptune 

27,740 


earth 

7,927 


Here the larger planets are drawn to scale against a disk rep- 
resenting the sun. On this same scale the smaller planets 
Mercury, Venus, Mars, and Pluto — would appear as mere dots. 


of the principal planets 
that revolve outside the 
earth’s orbit. Mars goes 
around the sun once in 687 
days and the faster-mov- 
ing earth overtakes it 
every 780 days. The plan- 
et is then at opposition — 
that is to say, opposite the 
sun’s place in the sky and 
nearer us than usual. 

Favorable oppositions 
occur ivhen Mars is also 
nearest the sun. These 
come at intenmls of 15, 
or sometimes 17 years, 
when the planet’s distance 
from the earth may be as 
little as 35 million miles. 
Favorable oppositions al- 
ways occur in the late 
summer or early fall. 
Then Mars becomes the 
brightest starlike object 
in the sky except Venus. 


Name 


Venus is best in the daytime when the planet is high 
in the sky. Even then astronomers have rarely 
glimpsed any markings, and these are only clouds. 
Photographs with blue filters bring these out more 
clearly. Photographs with red filters, which are more 
effective in penetrating a murky medium, show 
nothing of the surface. 

Since Venus resembles the earth in some respects 
and is not very much nearer the sun, people often ask 
whether it might not have some form of life. The 
astronomer answers cautiously, because he is unable 
to observe the 
planet’s surface, 
hut as far down 
through the at- 
uiosphere as he 
can see, the evi- 
dence is unfavor- 
®'hle. Spectro- 
scopic studies 
Jow no trace of 
he free oxygen 
wiat IS essential to 
human life as we 
know it. 

Mars 

^lars is the red 
P anet. It E con- 
siderably smaller 
|han the earth, 
hamng a diameter 
c ^,200 miles, or 

twice the 
boon’s diameter. 


It is 


nearest to us 


THE PRINCIPAL PLANETS 


Sym- Mean Dis- 
bol tance from 
Sun 


Mercurt 

S 

Million 

Miles 

36.0 

'Sidereal 

88.0 days 

*Synod{c 

115.9 days 

Venus 

9 

67.2 

224.7 days 

583.9 days 

Earth 

© 

92.9 

365.3 days 

779.9 days 

Mars 

S' 

141.5 

687.0 days 

Jupiter 

91 

483.2 

11.9 years 

398.9 days 

Saturn 

b 

885.9 

29.5 years 

378.1 days 

Uranus 

6 

1782 

84.0 years 

369.7 days 

Neptune 


2793 

164.8 years 

367.5 days 

Pluto 

E 

3670 

247.7 years 

366.7 days 


*The sidereal period is the true period of revo tunes when the 

sun. The synodic period is the interval betwe nianet in their 

planet overtakes the earth or the earth overta 

revolutions around the sun. , , Tstronomers 

The symbols for the first six plane^ have been 

and astrologers since ancient times. j As the other planets 

suggest the divinity for wh-h the planet was nam d^ 
were discovered, symbols in keeping T'ltn tnc 


The surface features of Mars are not completely hid- 
den by the surrounding atmosphere. At times they 
show well in a large telescope. Greenish blotches are 
observed on the orange surface of the planet and are 
known by w’atery names, like the “seas on the moon, 
but they are not bodies of water. Finer markings have 
been called “canals.” VTiite caps are seen_ at the 
poles. Each cap grows larger during the winter in 
that hemisphere and diminishes as suminer approaches, 
like the caps of snow and ice around the poles of the 

earth. The seasons of Mars ”they ^'are 

longer. 

The atmosphere 
of Mars is rarer 
than the earth’s 
atmosphere. Wa- 
ter is scarce. The 
temperature is low, 
but it rises above 
freezing at noon 
in the tropics. 
Human life could 
perhaps exist un- 
der such condi- 
tions. Yet the fail- 
ure to detect a 
trace of oxygen in 
the Martian at- 
mosphere with a 
spectroscope ar- 
gues against the 
possibility. The 
possibility of plant 
life is somewhat 


Period of 
Revolution 


Equato- 
rial Diam- 
eter 
Miles 

3,100 

7,700 

7,927 

4,215 

88,640 

74,100 

32,000 

27,740 

3,600 


Period 

of 

Rotation 


88 days 
30 days? 
23'‘56“ 
24 37 
50 
14 
45 
48 
? 


9 

10 

10 

15 
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greater. The greenish markings become unmistakably 
greener \vith the coming of spring in that Martian 
hemisphere and fade during the autumn season, as 
they might do if they 
are areas of vegetation. 

Two tiny satellites 
revolve around Mars; 
they are not more than 
ten miles in diameter. 

Phobos, the inner one, 
is only 5,800 miles from 
the center of the plan- 
et, or 3,700 miles from 
its surface. It revolves 
from west to east once 
in 7 hours 39 minutes, 
while Mars itself ro- 
tates on its axis in the 
same direction once in 24 hours 37 minutes. Phobos 
is the only satellite in the solar system that goes 
around its planet in a shorter period than that of the 
planet’s rotation. As seen from Mars this satellite 
rises in the west and sets in the east. Deimos, the 
outer satellite, is 14,600 miles from the center of Mars 
and circles around it once in about 30 hours. This 
satellite, therefore, rises in the east in the Martian sky 
as our own moon does. 


Through a telescope Venus looks 
like a crescent moon, when it is 
between the earth and the sun* 


Sunlight is feeble at Jupiter’s great distance from 
the sun, and the temperature of the atmosphere is 
200° F. below zero. These clouds are surely not com- 
posed of water, because if water exists on the planet 
it must remain perrhanently frozen. Astronomers 
once wondered what could be evaporating at the sur- 
face and rising to condense into clouds. Rapid changes 
in the cloud formations suggest that this action must 
be vigorous. The spectroscope has solved the puzzle. 
Important constituents of the planet’s atmosphere are 
ammonia and methane. These substances can evap- 
orate in the extremely cold climate of Jupiter. 

The telescope shows that Jupiter has four bright 
satellites. These satellites, discovered by Galileo in 
1610, could be glimpsed without the telescope, if they 
were not obscured by the glare from the planet. Since 
their orbits are presented nearly edgewise to us, the 
satellites appear to move forward behind the planet 
and through its shadow, and then backward across 
its disk, casting shadow's as they pass. The first and 
second satellites are about the size of the moon. The 
third and fourth are half again as great in diameter as 
the moon; these tw'o are the largest satellites in the 
solar system and thej' surpass the planet Mercury. 
Jupiter has eight other satellites, but they are small 
and faint, even in telescopes. 

Saturn and Its Rings 


The “Giant” Planet Jupiter 

Jupiter is the giant planet. Its equatorial diam- 
eter, 88,600 miles, is eleven times as great as the 
earth’s diameter and its mass is greater than the com- 
bined masses of all the other planets. 

It is the brightest starlike object in the 
heavens, except Venus and occasion- 
ally Mars. Five times as far from the 
sun as the earth’s distance, this planet 
revolves around the sun once in nearly 
12 years. It is overtaken by the earth 
every 399 days and on each occasion 
is found about one constellation of the 
zodiac east of its former place. 

Only a small telescope is needed to 
see a succession of dark streaks across 
the planet’s disk. These are the 
“cloud bands” which separate the 
bright zones of the greatest cloudiness. 

What is seen is the outside of the ex- 
tensive atmosphere; it is impossible to 
look through to the surface. Large 
telescopes show dark and bright spots 
as well, which at times change in form 
quite rapidly. Yet an elliptical spot about 30,000 
miles long, the “great red spot,” has persisted for a 
century or more. 

All these markings are carried around at different 
rates by the planet’s rotation. Jupiter rotates on its 
axis in a little less than ten hours, the shortest rotation 
period of any of the principal planets. The decided 
flattening of the disk at the poles is a result of this 
swift rotation. 


Saturn is the most remote of the bright planets, 
being about ten times the earth’s distance from the 
sun, and it was long thought to be the outermost 
planet of all. 


It revolves around the sun once in 29}i 
years at the average 


distance of 886 million 
miles. With its equato- 
rial diameter of 74,100 
miles it is second in size 
to Jupiter. Saturn has 
nine known satellites. 
Titan, the largest, is 
2,600 miles in diam- 
eter, or somew'hat larg- 
er than the moon. 
Phoebe, the smallest 
and most distant from 

Saturn, revolves around 

the planet from east 
to west; the others r^ 
volve from west to east. 
The innermost five re- 
volve in from about one 
to four days. 

Like Jupiter, Saturn is surrounded by impenetra e 
atmosphere, wdth cloud bands running parallel to e 
Equator. AU ammonia has been frozen out of_ 'O 
atmosphere, but methane is abundant. A few brig ^ 
spots have been seen, going aroimd in different pen 
ods. Those near the Equator suggest that Satu 
rotates once in 10 hours 14 minutes. _ 

Saturn is remarkable because of three encircling 
rings. These three concentric rings lie in the plane 



This drawing of Mars shows a polar ice cap at the 
top, also the lines which some observers have con- 
sidered canals. These observers suggest therefore 
that the planet must have intelligent inhabitants. 
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of the planet's equator 
and extend outward 
170,000 miles. The 
middle ring is the 
brightest; it is sepa- 
rated from the outer 
ring by a dark space 
called Cassini’s divi- 
sion. The inner, or 
crepe ring, is very dim. 

The rings are com- 
posed of many sepa- 
rate pieces, like tiny 
satellites. The pieces 
reflect sunlight, which 
runs together to give 
the appearance of con- 
tinuous surfaces. The 
Cassini divisioii is a 
narrow zone where 
practically no pieces 
exist, while in the crepe 
ring the pieces are evi- 
dently widely spaced. 

The rings are inclined 27 degrees to the plane of 
the planet’s orbit. First the northern face of the 
^gs, and then the southern, is presented to the earth. 
During short periods about 15 years apart, the rings 
are edgewise to the sun and, at times within each 
period, to the earth. At such times, the rings caimot 
be seen except with the largest telescopes. 

Uranus, Neptune, and Pluto 

hobody supposed that a more remote planet ex- 
isted beyond Saturn, until Wilham Herschel of Eng- 
and discovered Uranus accidentally in 
781. Soon this planet puzzled astron- % . 
omers because it did not follow the ex- 
pected course. In 1846 Leverrier of France 
tound the answer to the puzzle. His cal- 
eu ations suggested that Uranus was drawn 
rom the predicted path by a planet still 
niore reniote, and he predicted the place 
p the disturber in the heavens. Galle 
^re pointed his telescope in that 

That 

















fui ultraviolet filter helped obtain this fine photograph of Jupiter, show- 
mg the huge hands of clouds which usually streak the atmosphere 
of this giant planet. 


- puuiteu ms ceies 

Jirection and identified the new planet. 


Was the planet 
named Neptune 


which was later 


A large telescope dis- 
closes Neptune and 
one of its satellites. 


Nine^-^ pnn be glimpsed with the imaided eye. 


en times as far from the sun as 
a ance, it revolves around the sun once in 84 years. 


the earth’s 


It 


„ ^t^nded by five satellites, which have orbits 
ny at right angles to the plane of the planet’s orbit, 
jt, is always invisible to the unaided eye. 

ours bhe sun is thirty times as great as 

165 ' period of revolution around the sun is 

aboit^oo^ Neptune has two known satellites, one 
miles miiiss in diameter and the other only 200 
]gjq ■ smaller of these was not discovered until 
Planpt f ^ i^i’ger satelhte is known to circle the 
'hni,. west. Uranus and Neptune 

no surface markings. 


Pluto is the most re- 
mote of the known prin- 
cipal planets. It was 
discovered in 1930 at 
the Lowell Observatory 
by Clyde Tombaugh. 
Its existence had been 
suspected because some 
very shght irregulari- 
ties remained in the 
motion of Uranus after 
taking account of the 
attraction from Nep- 
tune. Pluto was found 
about as predicted, but 
it proved to be too 
small to account for all 
the disturbances in the 
orbit of Uranus. 

Pluto is visible only 
through large tele- 
scopes. Its diameter 
is about one-half 
that of the earth, and 
its yellow color suggests that it has very httle atmos- 
phere. Pluto revolves around the sun once in 248 
years, at an average distance 40 times our distance 
from the sun. Its orbit is so eccentric, however, that 
part of it lies inside the orbit of Neptune. 

Origin and Motions of the Planets 
Modem attempts to explain the origin of the plan- 
ets began in the 18th century when Immanuel Kant 
and Pierre Simon Laplace suggested that a cloud of 
dust or gas had condensed into the solar systern. 

Laplace’s nebular hypothesis was mathe- 
matically impossible, however, and it 
was abandoned. About 1900 Thomas C. 
Chamberlin and Forest R. Moulton pro- 
posed the planetesimal theory and later Sir 
James Jeans and Harold Jeffreys advanced 
the gaseous-tidal theory. Both hypotheses 
assumed that a near collision of the sun 
and another star had produced the plan- 
ets (see Earth). Objections to these 
theories led scientists to reconsider the 
dust-cloud hypothesis. In 1952 Harold C. 
Urey supported this theory with evidence 
that the planets may have developed by the accumu- 
lation of smaU, cold particles, which grew hot as they 
packed together. 

The orbit of every planet is an ellipse, with the sun 
at one focus. The amount of deviation from a circle 
is its eccentricity. The eccentricity of most planets' 
orbits is slight, but for Mercury the figure is 20 per 
cent and for Pluto 25 per cent. The orbits of all planets 
except these two also lie very nearly in the same plane. 
The shape of the planets’ orbits, the law governing 
their speeds, and the law governing their periods of 
revolution were discovered by Johann Kepler early 
in the 17th century. His work was based on observa- 
tions of Tycho Brake (see Kepler). 
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PLANTS — They LIVE and MAKE FOOD 


T)LANT LIFE. "V^Tierever they can find sunlight, 
air, or some earth plants will grow. On the north- 
ernmost coast of Greenland the Arctic poppy peeps 
out from beneath the ice. In the dismal Antarctic 
grow mosses and tussock grass. Flowers of vivid color 
and great variety force their way up through the 
snows of mountainsides. In the heart of the burning 
desert, the aloe and cactus find a way to live. Rivers, 
lakes, and swamps are filled with water plants. Very 
simple plants, such as some kinds of bacteria, yeasts. 


and molds, don’t even need sunlight and earth, but 
live and multiply in darkness. In fact, almost the only 
place one cannot find plant life is in the black deeps 
of the sea. 

We could not live without plants. All our food de- 
pends directly or indirectly upon them. Our meat 
comes from plant-eating aiumals. Our drinks, except 
water, come from plants — coffee, tea, cocoa, lemonade 
and even milk, which comes from plant-eating animals. 
Flavoring extracts and many medicines are plant prod- 


ILLINOIS WOODLAND AND LAKE 



'dPjj 

VIRGINIA 
BLUEBELL 

In late May the hardwood forests of the Middle Westem states are most beautiful. The buds of the trees, the seeds 
the resting plants that have lived through the winter by means of food stored in underground roots and stems burst 
with the warmth and simshine. Among the trees are maple, elm, linden, white ash, and white oak. In their shade grow vioie 
and buttercups, Virginia bluebells, trilliums, wild geraniums, May apples, and sensitive ferns. 


YELLOW 

VIOLET 


MARSH 

BUTTERCUP 







PONDWEED DUCKWEED 




This small lake in northern Illmois supports many kinds of plants. Around the shallow shores grow cattails (in the f 

at the right), arrowhead, pond lilies, and pickerelweed. Pondweed and duckweed in the deeper portions are a favorite loou 
ducks, coots, and geese. Duckweeds are tmy plants that crowd together in blankets on the surface of the water. Homwori 
various other plants grow in thick beds that shelter snails, worms, and small fish. 




ucts. Most of our clothing comes from plants — cotton, 
linen, and rubber from plants directly, wool and silk 
from plant-eating animals. Plants provide ns with 
wood for houses and furniture and for hundreds of 
other products, including paper. 

The simple plants called bacteria and fungi cause 
some diseases, but they also have other ver^' valuable 
functions. Yeast is a fungus which makes bread rise, 
and it has many other uses. Most processes of decay 
and fermentation are due to bacteria. MTien an ani- 
mal dies in the woods, when a tree falls, their remains 
are rotted by bacteria or fungi. The life-giving sub- 


stances of which they w'ere composed return to the 
soil and enrich it for the use of new life. The simple 
plants help to form soil itself. On many rocks grows 
a crusty, gray-green material called lichen. Beneath 
it the rock is beginning to crumble. Lichens are among 
the first plants to grow on bare rock and by their 
chemical action they break it down into soil. 

How Plants and Animals Differ 
Exactly what is a plant and how is it different 
from an animal? Perhaps that seems like a foolish 
question. Everyone knows that an elm tree is a plant 
and that a dog is an animal. The answer is not so easy 
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when one is studying the very simplest plants and 
the simplest animals — such as the one-celled bacteria 
and the protozoa. What are the slime molds which 
creep as white or brightly colored films over damp 
rotting wood in shady places? Some scientists put 
these doubtful plant-animals into special groups of 
their own (see Life). 


PLANTS ARE USED IN MANY WAYS 



Here are a few of the plants on which we depend for food and 
for most of the necessities of life. Everyone could name dozens 
more. Some, such as tea, coffee, and quinine, caimot grow in the 
United States and must be imported from other lands. We use 
the fibers of some, the fruits, bark, leaves, or roots of others. 


One thing plants and animals have in common. 
Both are alive. Living things are made up of proto- 
plasm, a colorless material like the white of a raw egg. 
Protoplasm is put together in tiny packages called 
cells. All living things, plants and animals, are made 
up of cells of protoplasm. 

The walls of plant cells are made of cellulose. This 
is the stiffening material in tree trunks, twigs, the 
veins of leaves, celery stalks, cork, cotton fibers, and 
so on (see Cellulose). One difference between plants 
and animals is that plants contain cellulose and ani- 
mals do not. 

Nearly all the familiar plants are green. This green- 
ness is caused by another wonderful material called 
chlorophyll. No animal contains chlorophyll. This 
is another great difference between plants and ani- 
mals. All animals eat ready-made food, either plants 
or other animals. Green plants make their own food. 
This is a third difference. From water and minerals 
in the ground and from gases in the air they make 
sugars, starches, fats, and proteins. They do so by 
means of the green chlorophyll. 

Still another difference is that animals move about 
freely by their own efforts. Plants have movements, 
such as turning toward light and reaching toward 
water, but these are different from the movemente 
of animals. Finally, plants do not see, hear, feel, 
taste, or smell. Those that reach toward light do 
not do so because they see it. The “sensitive plants 
that wilt at a touch do not feel the touch. 

The wise men who wrote the books of the Bible 
spoke of about 200 kinds of plants. Today the scien- 
tists called botanists have named and described more 
than 250,000 kinds. About 2,000 new kinds are dis- 
covered or developed every year. Botanists divide 
plants into several groups, arranged in order from the 
simplest to the most complex. 

The Algae and Fungi 

The most primitive group of plants are the algae 
and the fungi. The plant body is made up of nb- 
bons or masses of tissue not divided into roots, stems, 
and leaves. Such a plant body is called a thalms, 
and the name of the group is Thallophyte. The end- 
ing phyte comes from a Greek word meaning “plant. 
A thallophyte is, then, a plant having a thallus type 
of body. 

Algae are the simplest of the green plants. From 
them all other plants are believed to have developed. 
Most of them live in fresh or salt water. Algae form 
the familiar green “scum” on the surface of sti 
waters. The microscopic diatoms with their beau i 
fully shaped, glasslike shells; the giant kelp of t e 
oceans, which sometimes measures more than 1 
feet from base to tip; the seaweed which waves 
its moorings on rocks on the shore, all are algae. T e 
redness of the Red Sea is caused by algae in whm 
the plant’s greenness is hidden by red pigment, 
also Algae; Diatoms; Seaweed.) 

Fungi do not contain green coloring matter. They 
get their food from the living or dead bodies of other 
plants or animals. If they feed on living matenals 
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they are called parasites; if they get food from decay- 
ing remains of plants and animals they are called 
saprophytes. The bacteria of disease, the bhghts and 
rusts, the various forms of rot on growing fruit are 
examples of parasites. Mushrooms and toadstools, 
bracket fungi and puffballs are saprophytes. (See 
also Bacteria ; Fungi ; Mildews and Molds ; Mushrooms; 
Rusts and Smuts; Yeast.) 

A lichen is an odd plant formed by a fungus and 
an alga hving so closely together that they appear 
to be a single plant. Lichens grow on the rocks and 
trees of damp woods, on deserts, arctic tundras, and 
high mountainsides. Most of those familiar in the 
United States are crusty or leafiike in appearance. 
The "reindeer moss,” on which animals of the far 
northern tundras feed, is a Uchen (see Lichens). 

The First Dry-Land Plants 

The earliest plants to become adapted to living on 
dry land were the liverworts and mosses. They form 
the second group in the plant kingdom, called the 
Bryophytes. “Bryon” is the Greek word for moss. Liv- 
erworts are green plants which grow in moist places. 
They have simple or no stems, simple leaves, or flat 
green bodies that resemble leaves. On their under 


Their jointed stems look somewLat like bamboo. The 
scaly leaves grow in whorls around the stem at the 
joints. There are cones at the tops of the branches. 
Horsetails are sometimes called scouring rushes be- 
cause pioneer women used them to scour pots and pans. 
They contain silica, a harsh, sandhke substance. 

The Flowering, or Seed, Plants 

The last and most highly developed group are the 
flowering plants, or seed plants. They are called 
Spermatophytes from the Greek word “sperma,” mean- 
ing seeds. This group contains more members than all 
the other plant groups put together. There are more 
than 200,000 different kinds. They range in size from 
the duckweed, no bigger than the head of a pin, to the 
great eucalyptus of Australia and the giant sequoia 
of California. All the colorful flowering plants belong 
to this group, as do the trees, grasses, grains, vege- 
tables, and weeds. 

The flow’ering, or seed, plants are divided into two 
types. Those with naked, or exposed, seeds are called 
gymnosperms. The seeds he on the scales of cones. 
Evergreen trees such as pines and spruces belong to 
this type (see Trees). Those of the second type are 
called angiosperms, meaning “enclosed seeds”; that is, 
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surfaces are rootlike structures but not true roots, the seeds are protected inside a fruit (see Flowers; 
Mosses show the beginnings of leaves, stems, and Seeds). The enclosed seed plants are milhons of years 
roots. They are the first green plants to stand erect, younger than the naked seed plants. 

The algae and Kverworts are supported by water or Seed plants faU into three general groups. They 
they he flat on the ground, on bark, or on the leaves are called trees if they have a taU, woody stem (trunk), 
of other plants (see Liverwort; Moss). usually eight feet or more in height. Shrubs are low, 

The highest types of plants without flowers are the woody plants, usuaUy with many stems, branch- 
ferns, club mosses, and horsetails. They are the ing close to the ground. Trees and shrubs are per- 
Pteridophytes (from “pteris,” the Greek word for ennials; that is, they go on hvmg y^r after year, 
fern). They are common in shaded w'oods and on the Herbs have tender juicy stems in which the woody 
edge of water although they Uve in many other places, tissue is much less developed than in the shrubs and 

SSILT the story of plant evolution 

steins but no flowers. Millions 

of years ago the ancestors of v 

the ferns were the largest of *X“ir 

plants. They covered the earth n,.* 

m vast forests. Their remains TA 

form the coal beds in the earth 
today. In the tropics ferns 

still pw as big as trees, hut |h 

in the forests of temperate If \ X 

cliinates they are small shade- \\ , 

png plants (see Fern). i, \V I; 

Club mosses are the “ground 1/ / 

pines” often used for Christ- „ '4* Jh— 

mas decorations. They are us- 
ually a few inches high, with 

J^ves They'S like'^Se " > 

shaped’^cmes'^at th%- 

fess than three fe^ l^d.® 

hiS pictoes^are not 

g streams and in swamps, drawn to scale. The algae are very smaU and no tulips or fern fronds are as tall as trees 






lit 















PLANT LIFE 


290 



MOUNTAINTOP 

TREE BENDS 

WITH THE WIND 

This Jeffrey pine is on a 
mountaintop in Yosemitc 
National Park. Flattened in 
the direction of the 
winds, it is not uprooted. 
Such trees become stunted 
and deformed. 


trees. They are annuals or biennials, living one 
or two years, or perennials, living three or more years. 
Most of the grasses are herbs, but the bamboos, which 
are members of the grass family, are often woody- 
stemmed and may be either trees, shrubs, vines, or 
herbs. All three groups have the same organs and 
live and grow in the same way. 


Green plants may well be thought of as food factones- 
They are very important factories, for without them 
there would be no food for man and the other animals. 

Roots — the Receiving Rooms 
The roots may be called the receiving rooms of the 
factory, for one of their chief purposes is to draw 
in raw materials from the soil. Rain water as it 



COLOREUL 

FLOWERS BLOOM 

ON DESERTS 

Desert plants need little 
water. They bloom and pro- 
duce seed rapidly during 
the infrequent rains of 
spring. The scarlet flowers 
of the ocotillo are on a 
thorny shrub with whip- 
like, unbranched stems.The 
yellow flowering shrubs 
are palovcrdcs. In the 
foreground is sagebrush. 
This scene is in the 
Boyce Thompson South- 
western Arboretum, near 
Superior, Ariz. 
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CYPRESS TREES 
THRIVE IN 
SWAilPS 

Plants arc adapted to dif- 
ferent conditions in manv 
Ttars. The bald cypress in 
the Big Cypress Svramp of 
Florida sends out knobby 
"knees” Cforegronnd and 
along shore line) from its 
roots The knobs are spon- 
gy and seem to provide 
the nndersvater roots svith 
air. From the trees hang 
gray svisps of Spanish 
moss. This air plant has 
no roots. It gets snnlight 
by clinging to the npper 
brandies of the trees. 


into the soil dissolves the minerals in the soil, 
plant uses this solution of water and minerals 
or its work of makmg food. The second purpose 
0 roots is to anchor the plant to the soil. 
uTen a seed sprouts, the first thing to break out 

0 the coat is the root (called the radicle at this early 
® ^ge). No matter what the position of the seed when 

1 IS planted, whether sideways or upside down, the 
root turns downward. It always turns toward dark- 

avay from hght. 

The most important part of a root is its tip and 
e root hairs just behind the tip. One seldom sees 
sin, for vhen a plant is pulled up, the 3 ’’ are broken 


off This is why flowers and trees that are to be trans- 
planted must be carefully dug up wiA a b^ of ^rth 
to which the roots are fastened. (The article Root 
tells about the different kinds of roots and the work 

of the tip and the root hairs.) 

Roots take in enormous quantities of water. Most 
of it (about 96 per cent) is passed into the air thniugh 
the leaves by a process called Iranspirahm. It has 
been estimated that a single oak tree gives off 90 
to 100 gallons of water a day-. All this water has 
to enter the plant through its roots. No wonder they 
are long and wide-spreadmg. The root system of 
a single oat plant, including its root hairs, occupies 
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only a cubic yard of soil, but it may 
measure a total of 450 feet. One 
corn plant, growing through 225 
cubic feet of soil, had more than 
1,300 feet of root. 

Drawing in Water by Osmosis 

The way plants draw water 
from the soil is one of the marvels 
of science. It can be illustrated as 
follows: Fasten a small sack made 
of some membrane, such as sausage 
casing, over one end of a long glass 
tube and pour into the tube a 
sugar solution. Now put this sack 
end of the tube into a jar of water. 

Water will be drawn from the 
jar through the membrane, and the 
liquid mixture will rise in the tube 
— without a visible force or dis- 
turbance of any kind. The process 
is called osmosis. It always takes 
place when two liquids, one of them 
containing some other substance in 
solution, are separated from each 
other by a suitable membrane. The 
liquid of weaker concentration passes 
through the membrane and mixes 
with the stronger. 

This is what happens in plants. 

Among the things made by the 
plant is sugar, which is dissolved 
and distributed in the form of sap 
through each living cell in the en- 
tire plant. The outer covering of 
the root hairs is a membrane and 
so is the wall of each individual cell. 

As water is absorbed into the root 
hairs, it is pushed upward by the 
press of water molecules behind it 
(osmotic pressure) . At the same time 
evaporation from the leaves exerts a 
pull upward. Aided further by the 
tendency of water molecules to cling 
together (cohesion), pushed from 
below, and pulled from above, the 
water rises in an unbroken column. 

Enormous force is exerted. The 
pressure of the sap in a tree may 
be hundreds of pounds per square inch. It is this 
pressure which helps to hold young stems and flowers 
upright and which causes overripe fruit to burst. 
It supplies the energy by which buds and flowers 
swell and unfold. It forces roots through great rocks 
and well casings and lifts concrete sidewalks. 

Stems, the Transportation System 

After the water is absorbed by the roots it passes 
up through the stem to the leaves. This brings us to 
the second important part of the plant, its trans- 
portation system. Inside the stem are tubes, called 
vascular bundles. “Vascular” means a small vessel 
for carrying a liquid. One set of tubes carries water 


upward to the leaves. Another set 
carries food downward from the 
leaves to the places where it is to 
be used or stored. In order to be 
transported in the plant, food must 
be in solution. The sugar manufac- 
tured by the leaves is dissolved in 
water. The minerals brought up from 
the soil are in the form of dissolved 
salts. The fluid which carries these 
food materials is sap. 

Seed plants are divided into two 
groups on the basis of the formation 
of their seed leaves and the ar- 
rangement of the vascular bundles. 
Plants with two seed leaves have the 
bundles arranged in a circle aronnd 
a central pith. They are called 
dicotyledons {dv-h6t-l-ll'ddnz), often 
shortened to “dicots” (di'k6ts). 
Beans, most of the trees and shrubs, 
and many flowers are dicots. One 
way to recognize them is by the 
veining of their leaves. Most dicots 
have the veins in the form of a neb 
work. 

A tree trunk is a typical dicot 
stem. The stump of a tree that has 
been chopped down shows the same 
kind of rings as those in the stem 
of a violet viewed under a micr^ 
scope. (For diagram, see Tree.) The 
outer layer is called the cortex. Id 
woody plants it is known as bark 

f rspp "RorK" I 

Inside the cortex are the vascu- 
lar bundles. They consist of thrw 
tissues. The phloem (flo'&m), towara 
the outside of the stem, conduct 
food downward. The xylem (a'Um), 
toward the inside of the stem, con- 
ducts water upward. Between t e 
phloem and the xylem is the cambium. 
This is the growing layer, whic 
produces phloem cells on one side 
and xylem cells on the other. Grow 
in the diameter of a stem takes place 
in the cambium layer. The cen r 
of the stem is the pith, which serves as a storage place 
for reserve food. 

Plants with one seed leaf have the bundles ® ^ ® 
form of strands running the length of the stem, ^uc 
plants are called monocotyledons {mdn-o-kdt-irle -ddnz). 
You may recognize them by the leaves with the veins 
running mostly parallel to one another. Grasses, 
corn, bananas, palms, and lilies are among the “mono 
cots.” Monocot stems have an inconspicuous cortex 
and the two types of conducting tubes but no cam 
bium and no central pith. Without cambium, sue i 
plants grow in height, but with the exception of palms 
they do not grow in the diameter of the stem. 
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THE PARTS OF A PLANT 



The sweet pea is a seed plant. We may 
call plants food factories. Roots are 
the receiving rooms. Stems are the 
transportation system. Leaves are the 
chemical laboratories. The sun is 
the source of energy. 
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HOW OSMOSIS WORKS AND PLANTS DRAW SAP TO THE TOP 



MOLECULES 

OWATEft QsOIUTE 




^0 o 0 

oy op^o Q. 



toe frnm i substance js separated by a porous mem- 

side of th^ or P.'am water, molecules on each 

drivefa bo^'^ard it If a molecule from inside 

it the V ® dissolved substance (solute) ahead of 

molemie A ® a pore and hold the water 

Lower .^ater molecules from outside, 

1 aan slip past such plugs (C). 2 . These out- 
ecules gradually force liquid up in the tube. At a certain 




height, pressure from the raised liquid prevents further increase. 
This amounts to full osmotic pressure. 3. In a simple tube 
barometer, atmospheric pressure can hold up nearly 34 feet of 
water (at sea level). If a much taller tube is filled with water and 
the top has a porous membrane w'hich lets water evaporate, 
forces of cohesion will pull on the column of water to replace the 
loss. 4. Force of cohesion and the osmotic pressure that is 
pushing liquid into the roots force sap to the top of the tree. 


Vascular bundles divide into smaller bundles a: 
ney go into branches, twigs, leaf stalks, and finally 
vpins^T’^' leaves we can see them as th( 

thp irl- ■ ^ of most dicot leaves differs fron 

of monocot leaves. 

welto of the plant, as 

carn^ sir. h down. Vascular rays and pith rays 
“ro sap horizontally through the cell walls. 

Tho the Chemical Laboratory 

chemio^T oaportant part of the plant factory is thf 
is ^b°^^W-the leaves. In the presence oi 

called chlorophyl 

The wni-a ' r Process is known as photosynthesis. 

^ (meaning “light”) 
depends on rl together’ ). All life on earth 

no nlan+cf °^®ypf'fresis. Writhout it there would 
animal lifp without plants there would be no 
y plant that contains chlorophyll can 


make food. Some simple plants have chlorophyll in 
single cells. In the higher seed plants, the leaf is the 
chief food manufacturer. 

Leaves usually turn their upper surface toward the 
sun, because most of the green coloring matter is 
located there. It is carried in special cells called 
chloroplasts. A single square inch of an elm leaf may 
have 250 million chloroplasts. 

On the lower surface of the leaf there usually are 
tin)' openings called stomata (singular, stoma). Sto- 
mata permit gases to enter the leaf and gases and 
water vapor to leave it (transpire) and evaporate into 
the air. An apple leaf may have 100,000 such openings. 
If they were on the side exposed to the sun, the leaf 
would lose too much water and would die. Some 
leaves turn their edges to the sun and have chloro- 
plasts and stomata on both sides. 

Carbon dioxide (CO 2 ) from the air enters the 
leaf through the stomata. Water (H 2 O) travels 
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S unli ght shining on the green coloring matter in plants (left) allows six molecules of carbon dioxide to combine with six molecules 
of water to produce one molecule of glucose. Left over in the process are 12 atoms of oxygen. In respiration (right) the opposite 
process takes place. Glucose combined with oxygen produces carbon dioxide and water. The letters inside the circles stand for 
carbon, oxygen, and hydrogen. Each circle represents an atom, and each group of atoms is a molecule. 


from the soil through the roots and up the stem. With 
the energj' protdded by sunlight, the chlorophyll takes 
six molecules of water and six molecules of carbon 
dioxide, breaks them up into their separate atoms, 
and transfers the hydrogen atoms from the water to 
the carbon dioxide. Twelve of the oxj-gen atoms 
are left over as a waste product, and these the plant 
breathes out into the air through its stomata. The 
new molecule thus formed contains six atoms of 
carbon, 12 atoms of hydrogen, and sLx atoms of oxj'- 
gen — CeHiaOe. Its name is glucose, a simple sugar. 
Enormous numbers of such molecules are produced 
during ever 3 ' second of sunlight in ever}' chloroplast. 

The ox}'gen which the plant breathes out is very' 
important to men and animals. We breathe it into 
our lungs. In other words, animals inhale the o.x}'gen 
which plants exhale. 

In the chemical laboratoiy' of the plant many other 
things go on. Plants cannot hve on glucose alone. 
They must change some of it into cellulose for the 
stiffening of cell walls, stems, and other parts of 
the plant body. Some is changed into the kind of 
sugar we buy in stores. Some is turned into starch and 
into fat which the plant uses as reseia*e foods. Sugars, 

THE PARASITIC DODDER STEALS ITS 


starch, and cellulose are carbohydrates, made up of 
different combinations of the molecules of carbon 
and water. Plants also need proteins. These are 
made by combining carbohydrates with nitrogen 
and various other minerals such as phosphorus, 
potassium, iron, calcium, sulfur, and magnesium. 
Tlie minerals are obtained from the soil. 

Respiratioii in Plants 

In order to make cellulose, to build new cells, to 
store away a reserve food supply, and to cany on all 
other activities of living and growing, a plant needs 
energy. Energ}- is obtained by “biuning” some of the 
glucose. Just as coal releases energ}' by burning in 
the presence of oxygen, so glucose and ox}'gen com- 
bine to release energy. It is not burning with a flame, 
such as we see in a furnace, but it is the same chemi- 
cal process. It is known as oxidation, or respiration. 
It goes on day and night in every cell in the plant. 
It is just the opposite of photos}Tithesis. 

0.x}'gen enters the plant through the stomata of 
the leaves, through the roots (either from air spaces 
in the soil or in solution in the water), and through 
the air openings in the stems. When ox}"gen and glu- 
cose combine they form carbon dioxide and water, 
that is, the glucose is turned back into 
the same two substances of which it was 

made. The carbon dioxide and water vapor 

are sent back into the air through the st^ 
mata. During the da}'time photos}'nthesis 
goes on more actively than respiration and 
gives off ox}'gen as a waste product. At 
night when photos}’nthesis stops, oriy ox}- 
gen is taken in and carbon dioxide is given 
off as a waste product. 

Certain plants, such as the yeasts, do not 
live in the air. They get ox}'gen by takmg 
it from the substances in which they are 
li^dng. The changes they cause by tatog 
this ox}-gen are called fermentation 
Fermentation; Life; Yeast). 

Even the specialists called biochemists 
still know very- little about all these coni- 
phcated steps in the manufacture an 
use of plant food. (For further details, 


FOOD 



Dodder is a common salmon-colored parasite ttat twines around the stems 
of other plants. It contains no chlorophyll so it cannot make its own food. 
Knobhv roots on the dodder stem (right) sink into the tissues of the host 
plant and suck its life juices. 
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see Digestion; Enzymes; Food, section “How Different 
Foods Build Health and Strength”; Respiration.) 

The Carbon and Nitrogen Cycles 
Plants take in carbon dioxide and use it to build 
their oto bodies. The plants are eaten b}"- men and 
animals and thus go into the making of human and 
animal tissue. This tissue is used up in active liv- 
ing. In the process, animals breathe carbon dioxide 
back into the air, where it is again made available 
to plants. The exchange is called the carbon cycle. 

Equally important is the nitrogen cycle, for nitro- 
gen is required along vdth carbon to form the sub- 
stance of all living cells (see Nitrogen; Proteins). 

Plants get nitrogen compounds from the soil and 
unite them with carbohydrates to make proteins. Ani- 
mals get the nitrogen they need by eating plant pro- 
teins. The nitrogen returns to the soil as waste. 
Bacteria then turn the waste back into simple nitro- 
gen compounds which the plants can use once more. 

Effects of Varying Sunlight 
Photosynthesis works at its best within certain 
temperature limits. Below freezing or above 115°F. 
it either stops or it goes on very slowly. 

Different kinds of plants require different amounts 
of light. A fern thrives in the deep shade of the 
noods. A cactus needs the brilliant sunshine of the 
open desert. A little cave-dwelling moss and some 
algae that live in deep water survive in only the 
dimmest light. 

Length of daylight, called photoperiodism, affects 
the flowering and fruiting stages of plants. This 
IS largely the reason why wild flowers are separated 
into spring, summer, and fall blooming groups. Skunk 
cabbage, for example, is one of the earliest bloom- 
ing spring plants in the northern states. It does 


IT “EATS” WATER CREATURES 



The root pouches of the bladderwort (shown larger in the inset) 
are shaped like little jars. They trap insects whose bodies 
help to nourish the plant. In flowering tune the jars fiU with 
air and float the flowers above the water so that hving insects 
may reach and fertilize them. 

in spore cases on the parent body. Mushrooms 
develop spores on the gills underneath the cap. Puff- 
balls are spore cases filled with billions of spores. The 
brown or black dots on the underside of fern leaflets 
are spore cases. TtTien the spores are ripe the case 
opens and the spores drift away on the air. They 
may grow at once into new indndduals or they may 
enter into a jesting stage for months until conditions 
are right for their development. (See Spore.) 


not require as long a day as the 
ndld rose which blooms three 
months later. 

How Plants Produce 
Young Plants 

Plants continue to live on 
by producing new plants. 
The lower forms reproduce asex- 
ually meaning without the un- 
wn of^ two different sex cells. 
Bacteria, for example, consist 
0 a single ceU or a chain of 
cells. They usualty reproduce 
w splitting in lialf. Each half 
splits in half again, and so on 
indefinitely. This method is 
nmm as fission (see Bacteria; 
cll). Another means of asexual 
■^production is budding. An out- 
growth or bud develops on the 
parent plant and eventually 
(^Y ^ form a new plant 

More complex plants repro- 
spores. These are 
■ck-w ailed cells which grow 


THE INSECT TRAPS 



The leaves of the pitcher plants capture insects 
which are drowned at the bottom of the pitcher. 
The plant digests the insects chiefly for the 
nitrogen they contain. 


The union of male and female 
cells is knomi as sexual repro- 
duction. Ferns and mosses have 
the strange habit of reproduc- 
ing bj^ spoies in one generation 
and by sex cells in the next. 
Such a process is called “alter- 
nation of generations” (see 
Ferns; Moss). 

The most highly developed 
plants are those that make new 
plants by means of seeds. A 
seed develops from the union of 
a male and a female ceU. A 
seed is a complex structure con- 
taining a resting young plant 
and a supply of food to nourish 
it until it can make its own 
food. It took millions of 3"ears 
and many changes for plants to 
develop the process of seed 
making. First came the plants 
that carry their seeds on the 
scales of cones. Pines, cedars, 
and various other evergreens 
are naked-seeded plants, or 
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Inside the heavy coating of the com seed is a baby plant, the 
embryo, together with a single seed leaf and a food supply 
called the endosperm. When the seed sprouts it has soakedup 
enough moisture to soften the coating. The growing embryo 
thrusts out first a root, then the earliest leaf. 


gymnosperms. Cones take the place of flowers. Pollen 
from the male cones is carried by the winds, but most 
of it is wasted. Only a small amount lodges on the 
female cones and produces fertile seed. 

Far more efficient are the flowering plants. All 
their brilliant colors, delicate perfumes, and sweet 
nectar serve seed-making purposes. These are the 
attractions that draw insect visitors to the flowers. 
With their furry bodies insects rub pollen off one 
flower and onto another, thus producing fertile seed 
with little waste. (The story of seed making is told in 
the articles on Flowers and on Seeds. For pictures of a 
sprouting seed, see also the article Bean.) 

Vegetative Reproduction 

Many cultivated garden and vegetable plants repro- 
duce more efficiently from roots, stems, and leaves 
than from seeds. This is called vegetative reproduc- 
tion. It has the advantage of producing larger plants 
more rapidly. The potato seed, for example, is 
very small and develops into a small, weak, slow- 
growing plant. The tuber, or a fair-sized piece of 
the tuber, contains a reserve supply of starch and 
produces a strong, fast-growing plant. Seeds always 
have some means of traveling away from the parent 
plant, thus spreading the species far and wide. Veg- 
etative reproduction enables plants to spread quickly 


over the territory next to the parent plant. Ms 
weeds are difficult to control for this reason. 

Bulbs, corms, rhizomes, or rootstocks, runners, s 
tubers are all types of stems from which new pk 
grow (see Bulbs, Tubers, and Rootstocks). Man) ' 
invented other ways of producing new plants. C '" 
tings, also called slips, are twigs, branches, or lea' 
cut from the parent plant and placed in soil, sai' 
or water. In time new roots, stems, and lead ■ 
grow from the cuttings. The willow tree, the gerr" 
ium, and begonia and African violet are c- 
amples of plants that may be produced in this w£ " 
A process called layering is used with certain tar 
and shrubs. When a branch is bent down to tou “ 
the soil it sends roots into the ground and a nc 
plant results. Gooseberries, blackberries, grapevinr. 
forsythia and other shrubs may be grown in tl ;• 
way (see Grapes). 

Improved varieties of fruit are obtained by gro-. 
ing. The stem of one plant rvhich produces fine frc- 
(the scion) is made to grorv on the stem of anotk 
plant (the stock) of hardy, but inferior quality. Tl- 
stems are cut so that the cambium layers of the tv 
are in contact and grow together. The cuts are thj 
tied together and covered with cloth or with a sped . 
wax. Budding is the process of removing a bud fro., 
one plant and setting it into the bark of anothe, 
usually a young seedling. 

Behavior of Plants ■ 

All living things respond to the world about then , 
Since most plants are rooted to the soil, they oat, 
not move freely. They respond to a stimulus by bene _ 
ing, twisting, and growing in certain directions. Sue 
movements are called tropisms. The word comes frw 
the Greek word trope, meaning “a turning. 
tropism is a turning in response to a stimulus, 
may be positive (turning tow'ard the stimulus) o 
negative (turning away from the stimulus). , 

A common tropism easily observed in house p an 
placed on a window sill is “light turning (p oo 
ropism), or “sun turning” (heliotropism). The teje 
bend and the stem tips toward the window and ' 
light. A stem tends to thicken on the light si^ a'^ 
lengthen on the dark side because pf the j, 
rates at w’hich photosynthesis is taking place, 
lengthening bends the stem toward the light. 

When a seed germinates, the part that is F® 
stem and leaves always grows upward and the r 
downward. This behavior illustrates two types 
geotropism, the responses of a plant to the pu 
gravity. Hydrotropism causes roots to turn 
direction of moisture. Response to touch (wnP'^* 
pism) explains why the leaves of a sensitive p 
droop at a touch. It also explains why the e 
of vines twine around or cling to their ’ jg g 

Roots respond to minerals in the soil. 
form of chemotropism, or “chemical turning. g 
example is provided by the reproduction o 
The egg cells, which lie on the ground, secre 
acid which acts upon the free-swimming ma e 
and draws them in by chemotropism. 


•PLANT LIFE 


Tropisms are caused far gro-rtli- pctfball shooting spore 
promoting hormones caDed auxim. — 

which are produced in the cells in . x \ . 

response to the stimulus. (Forde- ■ 

tails, see the subheading “Auvins . 

for Growth” in the second section 

of this article.) - ' 

Meeting Special Problems . - 

In e.'ctremeir dry climates plants . •■■" ;. ' 

have special ways of absorbing and ' 

storing water. Some desert nlants 

produce a stronger sap than normal- . 

Thus, by means of osmosis, ther - .-v . ■ i- 

|.Egf 

peen stems. Some desert niant? cwrsts zz a tcacz ana 

Iiave met the nroH^m r.> £=scts c- fcaaocs cf spores. 


PUrPB.ALL Sri OOiiNG SP ORES rous” plants have the abilir 
' , ; ;■ catch, and eat insect? vrh-o?e c<. 
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are rich in nitropn comro’nn-is. 
{See Pitcher Plants; Tenns's Ry- 
trap; Sundew.) 

Certain forms of bacteria bars 
the power of forming ninrates oct 
of p-jre nitrogen taken from, the 
air. The members of the pea fam- 
ily and other legumes have formec 
an alliance with s-uch bacreria. 
The bacteria colonine on the nrots 
of the plants, providing a ccnsbanr 
and plentiful nitrate supply (see 
.Aifaha: Bacteria). In return, the 

the carbon-made foo>£s they are 
unable to mmuiacture for them- 

one of the many forms of nat- 
ural nartnerships in the plant and 


^ cah s~/rr.'b\o?i? ("life together''!. 
How Plants Spsrtd die Winter 

uiactuie and store feed in roots. 
A In the winter the plant msts- mere 


Iiave met the problem 'of 

craning their active Ine to the short steins, or 9 

S a remainder of the rear are various 

« a bif-dned, resting state. lire onlv a 

fo(S important Sower the 

its num «tof! “ throwing a] 


tnfK f^r, IZ .z , ^'5rrn or m- 

planfs oft? T nitrogen). Wild 

Swamrr ph^ces tvhere nitrates are scarce. 

respS ' To^ lacl-ring in this 

P« • To supply the deficiency, certain “camivo- 


PL^j^.^g FROM STEMS 

instead of seed 
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coverinn the emb-TO piiiiit wa-us rcr me anu 

warmth of spring to Aartgrowmg.^ , . ^ 

BieT.r.icis make only leaves ma ona= tne ssm- 
son and store up food in their undergro-ana roots. 
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The upper parts die in the winter. Exam- 
ples are the beets, turnips, parsnips, car- 
rots, and many common flowers. The next 
season the reserve food from the root 
part is used to make new stems, which bear 
flowers and seeds. The second winter the 
plant dies and its seeds produce the new 
generation in the spring. 

Many biennial plants lose their stems 
and upper leaves but keep green basal 
leaves all winter. The leaves grow in 
beautifully patterned rosettes. They lie 
flat on the ground, spread out around an 
underground taproot. Possibly the func- 
tion of such rosettes is to carry an abun- 
dant water supply to the root. The leaves 
are slightly grooved, and rain water pours 
from the outside and top of the cluster to 
the center and so down to the root. 

Most wild plants are perennials. They 
go on living from year to year. In cold 
climates they store food in root or stem 
and rest in the winter. In warm climates 
they simply go on growing. Trees and 
shrubs are typical perennials. They shed 
their leaves and store the next year’s 
growth parts inside buds protected with a 
jacket of varnished scales. They look dead 
in the winter, but they are very much 
alive, as one may learn by opening the buds. As the 
hours of daylight grow shorter and the nights glow 
longer and colder, the foodstuffs in the leaves diain 
back into the twigs, branches, and trunk. The chloro- 
phyll breaks down chemically and becomes colorless. 
It is then that the leaves show their autumn colors 


A HORSE CHESTNUT TWIG 


■TERMINAL BUD 


-FLOWER SCAR 
-LEAF SCAR 


-DORMANT BUD 


-BARK 

I LATERAL BUD 


-ONE YEAR'S GROWTH 


-TERMINAL BUD SCAR 


-PITH 


-ONE YEARS GROWTH 


Trees and shrubs lose their leaves 
in the winter. The buds rest m- 
side waxy overlapping scales. The 
buds develop into flowers and 
leaves in the spring. 


A WINTER ROSETTE 





Many plants lose their stems and upper leaves in the wmter 
but keep green basal leaves all wmter. This rattlesnake weed 
is an example of the beautiful rosettes formed by such leaves. 


of yellow, red, and orange. These 
colors have been present in the 
leaves all the time, but there is 
so much more of the green mate- 
rial that it covers up the other 
colors. 

While the color changes go on, 
a thick, corky skin called a sepa- 
ration layer grows between the 
stem of the leaf and the branch 
on which.it is growing. After 
this cork layer is formed, it splits 
apart. One half goes with the 
leaf, the other half covers the 
scar on the branch and seals it 
against insects and loss of mois- 
ture. Thus the leaves drop off. 
Oak leaves do not fall until very 
late because the separation lay- 
ers are not perfectly formed. In 
tropical countries, where there 
is a change from wet to dry sea- 
sons, many trees drop their leaves 
in the dry season. This pre- 
vents them from losing moisture 
through evaporation. 

The winter study of twigs is 
interesting. One can learn to 
identify trees and shrubs by their 
twigs alone, for no two kinds have exactly the same 
arrangement of buds and leaf scars. The buds are 
tiny, living plant parts which develop into leaves 
or flower olusters. They are covered with overlap- 
ping, waxy bud scales. At the top of the stem is 
the terminal bud. The stem grows in length from 
the terminal bud. It may or may not produce flouers. 
Lateral buds grow at the sides of the stem. New 
branches grow from the lateral buds. 

Bud scales are modified leaves. In the spring, as 
they expand with warmth and rain, they may take on 
soft colors, such as the yellow' and rose of the hickory 
and hoise chestnut. The scales of sumac do not fal^ 
off but develop into true leaves. The colored “petms 
of the flowering dogwood are not petals at all bu 
the expanded scales of the bud. The true flower is 
a small cluster inside the “bract,” as this type o 
leaf is called. 

Experiments for Home and School 
Here and on the following pages are experimen s 
that may be made at home or in the schoolroom to i - 
lustrate some of the principles of plant life. In mos 
cases bean and radish seeds are suggested because 
they sprout and grow rapidly. A few glasses, large 
glass jars, plates, paper napkins and blotters, san , 
and good rich earth are the chief supplies necessary- 
You can watch seeds sprout and observe variou 
processes by the following method: Line ^ ® 

glass or glass jar wdth a wet paper towel. Pu ^ 
little water in the bottom so the paper wall s I 


IIULIO Will/ei ill l/lie UUH/Ulll OU Uiic j 

moist. One might line the jar with a 


fill the center of the glass with moist moss. 
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the seeds overnight to soften 
the seed coat, then place the 
seeds between the wet paper 
and the glass. They will stick 
to the glass, and you can see 
what happens. 

Experiments with Seeds 

1. To study the structure of 
the two kinds of seeds, soak a 
bean seed (dicotyledon) and a 
com seed (monocotyledon) over- 
night. Inside the bean seed are 
two plump seed leaves, the coty- 
ledons. They store enough food 
to last the young plant until it 
is able to put forth green leaves 
and make its own food. Attached 
to these is the embryo plant. 

It has a small root and the 
first leaves lying between the 
two seed leaves. The com em- 
bryo has one seed leaf. Food 
IS stored in the endosperm, out- 
side the embryo. 

2. A young plant carmot grow without the food 
stored in the seed leaves. Place in the blotter-lined 
glass one whole bean seed ; one with one seed leaf re- 
moved; one with only half a seed leaf. Place in a 
dark place and observe the development of the plant. 

3. Cotyledons contain food in the form of starch, 
ilake a weak iodine solution by putting a dropperful 
of iodine into half a glass of water. Drop some of 
the weak iodine on a soaked bean seed. If it turns 
blue you have proved that starch is present. 

4. The outer coating of a seed must be softened with 
water before the embryo plant can break through. 

Try to sprout some seeds with- 
out soaking them. Weigh a hand- 
ful of dry bean seeds. Weigh 
them again after soaking them 
in water for 12 hours. What is 
the percentage of increase? 

5. Seeds need a moderate tem- 
perature. Place seeds in three 
glass jars. Put one jar in the 
refrigerator; one beside a hot 
room at 65° to 70° F. Observe 


ANIMALS STAY AWAY FROM THESE 



MOSS 



mdiator; one in a iuuuj 
which ones develop best. 

6. Seeds need air (oxygen). Place seeds in three 
Slass jars. Leave one in the open air and keep moist; 
cover one jar with a tight lid; place a lighted can- 


— in the third jar and cover tightly (the candle 
''ill bum until the oxygen is exhausted). The seeds 
"ill not sprout in the jar from which all oxygen is 

exhausted. 

7. The part of the embryo that is to become the root 
w ways grows dowm; the part that is to become the 
? cm and leaves alwaj^s grows up. Place com seeds 
m jar with pointed end dowm; pointed end up; pointed 
cod sidew’aj's. When the seeds sprout, they wall look 
'e they do in the picture at the right. 


The ori^y'pear cactus (left) stores water in its thick, fleshy stemS; The leaves have 
been reduced to small thorns, which protect the plant from grazmg animals. Many other 
slants are provided with thorny armor. No animal cares to come m wntact with the 
^ thistle (right), and even humans seldom try to pick its beautiful flowers. 

8. Plants need light. Seeds will sprout in the dark, 
using the food stored in their seed leaves. After they 
have sprouted, however, they need light to develop 
into healthy plants. Plant the same kind of seeds in 
two pots wdth the same kind of soil. Keep one in a 
dark closet. Place the other in a brightly lighted 
window. Compare the two after a week or two. 

9. Farmers make germination tests to find out what 
proportion of seeds will develop into healthy plants. 
To test viability (ability to live) of seeds place 100 
soaked seeds between layers of wet blotters or in moist 
saw^dust. As the seeds sprout, remove them. Do this 
until no more sprout; then count the remainder. If 
there are eight, 92 per cent germinated. According to 
the United States Department of Agriculture, the fol- 
lowing percentages of germination are considered 
good for fiist-class seeds: com, 92 per 
five days; oats, 93 per cent with- 
in three days; alfalfa, 90 per 
cent within six days. 

Experiments with Leaves 

1. Leaves contain chlorophyll. 

Cover fresh green leaves with 
boiling water for several min- 
utes; then place them in mb- 
bing alcohol to remove the 
green color. The liquid will 
be a clear green; the leaves 
will be bleached. 

2. Drop iodine on the bleached 
leaves. They will turn blue, 
showing that starch is present. 

The test will not w-ork well if the leaves are picked 
early in the morning. This shows that the leaves did 
not manufacture food during the night, and what- 
ever starch w'as present the day before moved to 
other parts of the plant during the night. 


cent within 
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GROWING NEW PLANTS WITHOUT SEEDS 



1. Place a sweet potato narrow end down in a jar of water. Keep it in the dark until stems have begun to grow; then put it in 
a sunny window. The potato will become covered with purple-veined leaves. 2. Cut off two inches of carrot at the big end. Set 
it in a shallow bowl of water with pebbles to hold it in place. Feathery leaves will grow out of the top. 3. Peg down a large, thick 
rex begonia leaf on damp sand. Slit the big veins. Small plants will grow from the slits. 4. To prepare a geranium cutting make 
a slanting cut through the stem just below a leaf. Remove all but two or three of the top leaves. 


3. Cut two thin circles of cork from a bottle cork, 
and with a pin stuck through them fasten the pieces 
on both sides of a growing leaf. After two weeks re- 
move the corks and observe the area which has been 
covered. It will have lost its green color. The cov- 
ered part will also fail to color blue when tested with 
iodine, showing that no starch is present. 

4. Leaves turn toward light. Place a potted plant 
in the window and let it remain in the same position 
for two weeks. Observe how leaves and stem turn to 

the light. Then turn the plant 
around and observe how the 
leaves turn after a few days. To 
keep house plants shapely one 
should turn them daily. 

5. Leaves give off water. 
Punch a hole through a piece of 
cardboard, slip the stem of a 
leaf through the hole, and set 
the stem in a glass of water udth 
the cardboard lying across the 
top of the glass. Put another 
glass upside cibwn over the leaf and resting on the top 
of the cardboard. After a few hours moisture will 
gather on the inside of the inverted glass, showing 
that water from the lower glass has passed through 
the leaf stem and out through the stomata of the leaf. 

This experiment may be dtoe with a plant growing 
in a pot. Moisten it well. Tlien fasten cellophane 
or wax paper around the entire ^t and tie it around 
the stem of the plant. This will keCT water from the 
pot and the soil inside the paper. %Len set a glass 
jar over the pot. Water evaporating \om the leaves 
will collect on the glass. \ 

Experiments with Stems and Iwots 

1. Stems alw^ays grow up. Plant somi radish seeds 

and let them grow in the dark until tfte stems are 
rather long. Then turn the jar over on\ts side. In 
24 hours or so the stems will have turned &t right an- 
gles and will again be growing up. Now turn the jar 
to the original position. Again the stems! will grow 
upw'ard, and the radish plant will have a stem with 
two right angle turns in it. \ 

2. Vascular bundles in stems carr 3 ' water. {Freshen 
a stalk of celery by standing it in ice wateV for an 
hour. Then place it in water colored with red ink 


and set it in bright light. When the leaves turn pink, 
scrape off the outer layers of the stalk until }' 0 U come 
to red lines. These are the vascular bundles colored 
with red ink from the wmter glass. At the base of 
the stalk jmu will see the bundles as red dots. Split the 
stem of a wiute carnation. Put one part of the 
split stem in a glass of green-colored w'ater, the other 
part in a glass of water colored red. The flower will 
turn green and red. 

3. Roots need wmter and air. Fill three pots with 
the same kind of soil and plant the same kind of seeds 
in them. Place them on the same windowsill. Keep 
one plant moist and the soil loose; keep one dry and 
the soil hard-packed; keep the third flooded with 
water. Observe w'hich plant grows the best. The roots 
in the flooded pot and in the drj' hard-packed pot 
do not get enough ox 3 'gen. 

4. Roots need minerals. Plant the same kind of 
seeds in four pots. Fill one pot with rich wood humus 
or with good potting earth from a greenliouse; one 
with the hard soil that may be found near building 
excavations; one with clean sand; and one with saw- 
dust. Give each plant the same amount of moisture 
and sunlight. Allow several wmeks for the observation. 

Growing New Plants without Seeds 

The drawings on this page show some of the plants 
that ma 3 '^ be growm from leaf, stem, or root. Plants 
started in this way are easily killed b 3 ' dr 3 ing, so it 
is advisable to keep them in a covered case, or terrar- 



ium. These are simply wooden boxes with glass si cs 
and top. (For dra wrings and explanations of how o 
build a terrarium, see Nature Study.) A 
flat is also useful for growing plants from vegeta n ^ 
parts. After the plants have taken root they nia} 
be moved into a pot w'here the 3 ’’ wiU have more roo 
to grow. 
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Pussy willow and forsythia stems, kept in a jar of 
water, will grow new roots near the bottom of the stem. 
After the roots are well formed, the stems may be 
planted in soil. New African violet plants may be 
grown from the leaves. Cut off a leaf with a bit of 
stem and stand it upright with the stem buried in 
damp sand. Cover it with a glass jar so it will remain 
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moist and w'arm. Two-inch long pieces of the snake 
plant (sansevieria) leaf will grow in the same way. 
Simply stand the pieces upright, half buried in damp 
sand, and cover with glass. 

(For a Reference-Outline and a classification of 
plants, see Botany. See also Plants in the Fact- 
Index at the end of this volume.) 


What Men Do with Plants 


Of all living creatures, men are the 
most lavish users of plants. Low’er ani- 
mals merely eat plants or use them for 
shelter. Men do the same, but they 
also make plants serve them in countless other ways. 
Here are the main wmys in w'hich plants help us. 

IFe eat plants. The chief use men make of plants 
is for food. In North America the most important 
food plants are the cereal grains, named for Ceres, the 
Roman goddess of agriculture. The saying “Com is 
king” is due to the tremendous amount of this grain 
raised for feeding men and animals and for many in- 
dustrial purposes. Next in quantity is w'heat. Other 
great cereal crops are oats, rice, barley, rjm, and buck- 
wheat. The crops of vegetables and fruits are also 
large and diversified, giving the people of North 
America a greater variety of food than is enjoyed by 
the people of any other region in the wmrld. {See 
Reference-Outline ivith the article Agriculture.) 

Food plants raised in other parts of the world come 
to North America in fleets of ships. We get bananas 
from Central and South America, coconut oil from the 
islands of the South Pacific, dates from Iraq, and a 
host of plant delicacies from other regions. 

Manj'^ plant foods are processed ; that is, manufac- 
tured into purer forms. Sugar, flour, and the vege- 
table oils are examples of processed foods. Canning 
>s another form of processing {see Food Preservmtion). 

We drink plants. Water blends tastily with the 
flavors produced in the cells of plants. Many of 
these beverages are ready-mixed by nature; coconut 
^■Ik, apple cider, citrus and grape juices, nectars 
I ^Pricots and other fmits, are examples. Other 
drinks, such as coffee, cocoa, and tea, are prepared 
by steeping plant substances in hot water. Still others 
come from processed plants, as the “cola” drinks 
,t°^,the kola nut of tropical America. Many of our 
soft” drinks are mixtures of some plant juice for 
Jivor, sugar for sw'eetness, and carbonated w'ater to 
^ake the “fizz.” The “hard” drinks contain alcohol, 
ermented from any sweet or starchy plant through 
^agency of other plants, the yeasts. 

plants. Cotton is the chief plant used for 
From the flax plant we make our linen, 
-.j— ^s, artificial fibers that resemble sUk, are 
Manufactured from wood or cotton fibers {see Rayon). 

ago plants furnished most of the dyestuffs 
th c cloth w’as colored, but today nearly all 

dyes are manufactured from coal tar. 

• ^ skeltered by plants. Shelter in North America 

® ipically provided by a plant product — wood. In 


" e wear 
^^othine. 

Fhe Lavrin 


The Many 
Uses of 
Plants 


this region there are more walls of wood than of brick 
or stone, more roofs of wood than of slate or tile, 
more floors of wmod than of cement, steel, or bare 
earth. Within the home, the furniture and the con- 
veniences of living are chiefly of wood or plant-fiber 
cloth. The wall covering is usuaUy paper; the paints 
are dried films of linseed oil; and the linoleum is a 
mixture of hnseed oil and cork. 

IFe take plants as medicines. By experimenting 
throughout the ages men found that certain plants 
w'ould relieve their aches and pains. Boneset, catnip, 
horehound, pennyroyal, sage, and other such plants 
used to be dried in attics and over fireplaces for home 
use. They w’ere called “simples” many years ago. 
From these “simples” the village doctor made mix- 
tures which he called “compounds.” Today we call 
them drugs, an Anglo-Saxon word for “dry,” although 
many are pastes or liquids {see Drugs). Many of 
these plant drugs are mild and safe to teke without 
a doctor’s advice, but others are violent poisons 
{see Poisonous Plants). 

The chief drug plants of North America are bone- 
set, cascara sagrada, ginseng, golden seal, hellebore, 
hepatica, mullein, pennyroyal, white pine, pleurisy 
root, sarsaparilla, senna, watch hazel. From Peru 
comes quinine; from Formosa, camphor; from China, 
opium; from India, nux vomica; and from Europe, 
belladonna . 

We read, write, and wrap with plants. The people of 
North America use more than half of aU the world’s 
paper. One day’s issue of their newspapers requires 
spruce trees cut from hundreds of forest acres in the 
northern regions. One day’s wrapping and sacking of 
purchased goods requires pine trees cut from hundreds 
of acres in the southern regions, where kraft paper 
is manufactured. Even the better papers, for books 
and letters, are mixtures of wood pulp and linen fiber. 
A surprising amount of paper is made into cardboard, 
roofing paper, insulation for electric wires, and filters 
for air-conditioning {see Paper). 

TFe burn plants for fuel. Wood continues to be the 
most convenient fuel for many homes. Charcoal, 
a wood product, is also a favorite for special types 
of burners, such as are carried on picnics. It must 
not be forgotten, either, that coal wns formed from 
plants that grew long ago. {See Charcoal; Coal.) 

We play with plants. Can you name a game that 
does not use wnod in some form? Think of tennis 
rackets, baseball bats, croquet mallets, bows and ar- 
rows. BasketbaU is played on wooden floors and foot- 
ball has wooden goal posts. If “playing” is extended 
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to refer to music, we recall that stringed instruments, 
wood winds, and drums are largely wood. 

We manufacture from "plants. Wood was the first raw 
material men used in handicrafts. From it they carved 
rough tools and weapons, they attached shafts of it 
to stone spearpoints and arrowheads, and they bent it 
into bows. Today wood is employed in a host of use- 
ful forms of every type from telegraph poles to tooth- 
picks, and from railway trestles to kite frames. From 
wood men make boats, vehicles, and airplanes. 

Trees that yield some special products are numer- 
ous, read, for examples, the articles on Chewing Gum, 
Cork, Rubber, and Turpentine Many food crops have 
important uses in factories; from corn come industrial 
starches, gums, glues, oil (see Corn). A useful plastic 
IS made fiom soybeans, others are made from cotton. 
Most perfumes weie originally made from plants, al- 
though today’s chemists are clever at producing imi- 
tations (see Perfumes). The list of useful products 
made from plants might be expanded indefinitely. 

Agriculture — a Supply of Economic Plants 
Those plants v hich men have found useful are called 
economic plants. Out of several hundred thousand dif- 


THE “CHOCOLATE TREE” STAYS IN THE TROPICS 



A native of tropical America, the cacao tree has been transplanted 
to other hot, moist lands. But other regions must import the 
beans from which chocolate and cocoa are made. 


ferent kinds of plants, only about 200 different kinds 
are eaten; out of fully 1,500 different plant fibers that 
men have tested, only about 20 can be made into 
comfortable clothing. But men do not linut the list 
of economic plants merely to those that furmsh the 
necessities and conveniences of daily life. They e\- 
tend the list to include the trees, shrubs, and grasses 
that help to make pleasant surroundings, and they 
consider “economic” even the colorful and scented 
beauties of the gardens, worth so little to those who 
do not love flowers, and so much to those who do 
The Beginnings of Agriculture 

How did agriculture begin? Back in the very ancient 
past, the fruits, nuts, and berries of the forests and 
thickets provided food. Later, men learned to dig 
roots and scrape or pound them to a paste for eatmg 
Still later the idea of cooking this paste, and certain 
juicy stems and leaves, came from campfire expen- 
men ts Men found that not every plant may be eaten, 
some tasted bitter, and others had unpleasant effects 
after they were sw'allow'ed. 

It probably did not take ancient men long to leam 
that certain barks, slender stems, and vines could be 
twisted together into cords for fishing, for tymg cap- 
tured animals, and for making baskets Slowly came 
the practise of spinning threads and weavmg cloth 
from these wild fibers. The distaff and the loom were 
among the first inventions. 

As the centuries passed, the more clever tribes se- 
lected certain wild plants for taming, and began the 
practise of husbandry, which means “keeping near the 
house” in the old Anglo-Saxon language. No longer 
was it necessary to roam far and wide to find food 
Thus began one of the chief occupations of men— agn- 
culture. Seeds from plants pleasant and safe to eat 
were planted, their young growth protected from 
weeds, and methods of storing harvests through the 
winter were devised. 

Agriculture — and cixdlization along with it— devel- 
oped from three distinct centers of the world: the 
Mediterranean, the American, the Oriental 

The Mediterranean center included those shwes 
where the three great continents— Africa, Asia, Eu- 
rope— meet Up to two or three centuries ago the 
Mediterranean peoples planted more different kmds o 
food than did the dwellers in any other part of the 
world. They also raised textile fibers Among them 
crops were apples, carrots, celery, chestnuts, coflee, 
cotton, dates, figs, flax, lemons, lettuce, mustar , 
olives, onions, peas, plums, sugar cane, turnips, wa - 
nuts, wheat. . . 

The American center included the narrow region o 
Central America, and the wider lands to the nor 

(now Mexico) and south (now Colombia-Venezue a; 

In these lands men learned how to raise cacao (choc 
date), corn (maize), cotton, kidney and lima 
peanuts, pineapples, potatoes (sweet and whi cj, 
pumpkins, squash, tomatoes, and vanilla. 

The Oriental center included all of eastern 
Indo-China, Malaya, Japan, Korea, and the Pac 
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THE ORIGINAL HOMES OF MOST OF OUR DOMESTIC PLANTS 



Islands. In these regions men of ancient times grew 
cotton, oranges, peaches, rice, soy beans, tea, yar^, 
and a few others. The Orient ^s lacked variety in its 
foods from the earliest times to the present. 

Most of the plants that a few centuries ago were 
grown in only a single part of the world are now cul- 
tivated in any place where climate and soil permit. 
There is also much traffic in foods and fibers across 
continents and even oceans — from places of favorable 
growing to the crowded centers where there are many 
to be fed and clothed. 


Plant Hunters and Their Work 
When white men first came to the land that is now 
the eastern coast of the United States, only a few 
of the 80 chief crops now raised were to be found. 
The Indians were cultivating, after a fashion, small 
areas of beans, crab apples, com, pecans, pumpkins, 
■■aspberries, squash, sweet potatoes, and tobacco. To- 
matoes were also grown, but the white man feared to 
oat them. New settlers from Europe usually brought 
Seeds of their own favorite crops, and found that 
nearly aU of them would thrive in the New World. 
Host of the grains except com, most of the garden 
Vegetables, and many of the fmits were newcomers to 
•™erica as tmly as were the colonists. 

1^27 President John Quincy Adams instmeted 
e United States consuls to send home any seeds and 
P ants that might become useful crops in North Ameri- 
• Later administrations expanded this service, and 
t? the Division of Foreign Plant Introductioii of 
e Department of Agriculture sends its specialists 
Over the world seeking for new plants or better vari- 
of plants. The experiences of these “plnuh hunt- 


ers” in the \vildest parts of Asia, Africa, and South 
America are tales of adventure as thrilling as those 
told by seekers after gold or wild animals. Although 
the expenses of these experts may be only $200,000 a 
year, the value of their discoveries may be worth 
8100,000,000 a year to American farmers. Improved 
strains of durum wheat from Russia, barley from Tur- 
key, drought-resistant grasses from India, and soy 
beans from Manchuria are typical of the better crops 
made possible by the plant explorers. {See also 
Agriculture.) 

Chemurgy Finds New Ways to Use Plants 

In 1935 the first Farm Chemurgic Council was held 
at Dearborn, Mich., and one or more meetings each 
year have followed. The word chemurgy {kem'-dr-jt) 
means “chemistry at work.” The council included 
three groups of experts— in agriculture, in mdustiy, 
and in science. The latter were chiefly chemists. The 
chief purpose of the Chemurgic Councils has been to 
devise non-food uses for farm products. Chemists, es- 
pecially, have found ways for manufacturers to use 
more of the crops that farmers raise. The most impor- 
tant chemurgic principles are these: 

1. Siuplus food crops should be used in manufac- 
tures. Many farm crops are often grown in greater 
quantities than can be eaten. Studies on the use of soy- 
bean oil for paints and lacquers, and soybean meal for 
plastics, are examples of chemurgic projects. 

2. Land that is too poor, too wet, too diy, or other- 
wise unsuitable for food crops may raise other plants 
profitably. One of the leaders of the Chemurgic Coun- 
cil, Dr. Charles H. Herty of Georgia, by ex-periments in 
his laboratory at Savannah found ways to make news- 
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print from the pines of southern forests. These had 
been considered too full of resin for the manufacture 
of any paper other than kraft— broum wrapping paper. 
His discoveries resulted in new, large newsprint mills 
near the Gulf Coast, where pine trees grow rapidl}'. 

3. Plant wastes 
should be turned 
into profitable ma- 
terials. Industrial 
alcohol may be fer- 
mented from sugar- 
cane tops, poorly 
shaped fruits, un- 
dersized potatoes, 
and many other 
“culls” unsuited for 
sale as food. A blend 
of this alcohol 
with gasoline has 
been successfull 3 ' 
marketed as a mo- 
tor fuel in several 
states. Scrap lum- 
ber, limbs, slabs, 
and other waste 
wood are chipped, 
steamed under 
great pressure, then 
exploded into a 
fluJffj’^ mass called 
lignocellulose; this 
is compressed into 
boards and panels that take the place of lumber. The 
largest mill making this product is in Laurel, Miss. 
Wheat straw, formerly waste, now goes into such 
products as cardboard cartons, egg cases, and tab- 
let backs. The straw from seed flax used to be con- 
sidered worthless. Then chemists and engineers de- 
vised a cheap process for separating the fiber from 
the straw and a way to make cigarette paper from 
the fiber. Until that time the United States had im- 
ported its cigarette paper from France, where it was 
made from linen rags. 

4. Certain small crops should have more uses. The 
Jerusalem artichoke of the mid western states — a 
sunflower — ^has a starchy root that was prized as 
food by the Indians but despised by the white set- 
tlers. It is an excellent source of industrial alcohol. 
Castor oil has been converted by chemical treat- 
ment into a satisfactory drying oil for varnishes and 
lacquers. 

5. Certain crops should be planted in North Amer- 
ica to provide raw materials now imported from Afri- 
ca, Asia, and Europe. Textile starch, used on all 
cotton threads, is being made from hlississippi sweet 
potatoes to supplant starch shipped from Java. Tung 
oil is pressed from the nuts of tung trees that grow 
well along the Gulf Coast, taking the place of some 
of the timg oil shipped from China. Peanut hulls 
prove satisfactory as insulation for refrigerators, re- 
placing cork imported from Spain. 


Charles H. Herty gave the South a new 
industry by finding how to make paper 
from slash pine wood. He is shown 
putting a log into a pulping machine. 


A pioneer chemurgist was the noted Negro chemist, 
George Washington Carver of Tuskegee Institute. He 
prepared nearly 200 different products from peanuts, 
more than 100 from sweet potatoes, and scores of 
paints, inks, greases, medicines, and other useful 
things from common farm plants. ideas of non-food 
uses for farm crops are the foundation of chemurgj'. 


How Diseases of 
Plants Are Cured 
or Prevented 


Plants, Like Anuuls and 
people, have their ailments, and 
wither or die even when they 
have sunshine and rain. There 
are five chief causes of sickness in plants; for each, 
gardeners and farmers have remedies that are more 
or less efficient. 

Fungus diseases of plants are vei^' common. The 
fungi usually dwell as parasites upon the plants, send- 
ing tiny root-threads into their tissues (see Fungi; 
Parasites). Although there are dignified scientific 
terms for the fungus diseases, these infections are 
co mm only known by^ descriptive names such as blight, 
mildew, mold, rot, rust, scab, smut, spot, and wilt. 
The fungi can be killed by^ steeping the seeds in anti- 
septics (as formaldehj'de), or sprajdng the plants with 
compoimds of arsenic, copper, lead, and some other 
metals (see Sprajdng). 

Virus diseases of plants spread more rapidly than 
any others. They cause tremendous damage. At one 
time Californians abandoned 10,000 acres where they 
had been growing sugar beets because “curly top 
virus disease :made raising this crop improfitable. 
Loss due to the virus disease called tobacco mosaic 
runs into millions of pounds of tobacco each year 
in the United States alone. 

The “mosaic” group of virus diseases is the largest. 
These produce a mosaicfike mottUng on the foliage. 
“Ringspot” ^^^us diseases produce circular spots. 
In the “jmllows,” the green parts lose color, and 
many slender, erect, out-of-place shoots appear. 
Some idruses produce galls, others make the leav^ 
roll or curl, and others prevent full growth. FeM- 
ing insects, particularly' leaf hoppers and aphids, 

FAMOUS NEGRO PLANT CHEMI ST 



In his simple laboratory, working mostly 
equipment, George Washington Carver discovered how to ® 
hundreds of new products from the peanut and the sweet pot 
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are the carriers which spread most plant viruses. 
It is extremely difficult to control these insects com- 
pletely enough to keep them from spreading vunis 
infection. The most promising method of fighting 
virus diseases lies in developing disease-resistant 
strains of plants through hybridization. Burning in- 
fected parts of crops helps. 

Soil deficiencies may cause diseases of plants. Cer- 
tain minerals that the roots gather for food are needed 
in large amounts, others in very small amounts. The 
lack of any necessary chemical element in the soil wiU 
prevent the healthy growth of the plant. For ex- 
ample, if leaves show a pallor, called chlorosis, it 
may be due to a need for the extremely small quantity 
of iron necessary to form green chlorophyll. Soil de- 
ficiencies in the chief mineral foods of plants are 
usually supphed by fertilizers, but it is not always 
easy to determine which of the minerals 
needed in very small amounts may be 
missing. {See Fertilizers; Soil.) 

Insect eggs and larvae damage plants. 

Laid on or under the bark, on the leaves, 
or elsewhere, the eggs hatch into lanme 
which eat up the leaves or bore into the 
wood (see Insects). In other instances, 
diseases termed gaUs and scales are 
produced (see Scale Insects). Treatment 
for insect pests usually involves spray- 
ing, although in some instances a harm- 
less insect that feeds upon the harmful 
one can be found. (See Ichneumon 
Flies; Ladybug.) 

Plants are wounded by storms, ani- 
mals, and men. Everyone has seen some 
great gash cut into the bark of a tree, 
reaching to the living wood beneath. 

The best aid men can give to valuable plants is to paint 
the wounds with some antiseptic, and protect them 
from further injury by wrapping. (See Tree Surgery.) 

Self-Healing of Plants 

It is often said of hiunan diseases: “Nature is the 
best physician.” This is also true of plant diseases. 
The corky layer that soon covers the wounds of a 
healthy tree is a perfect cure. It has been indicated 
by some experiments on corn that plants may develop 
1? their tissues a bacteriophage or “germ killer” sim- 
. effect at least to the antitoxins that develop 
irr the blood of animals (see Bacteria). 

Another lesson learned by humans for the protec- 
jon of their own health may also be applied to plants: 
ose with a strong constitution resist diseases to 
^hich the Weak succumb. Good food from rich soil 
^ pCS healthy plants, as a rule. 

Certain strains of plants have a natural irmnunitj’ 
0 dkease. An observant farmer in Manitoba picked 
one head of wheat from a rust-free plant in a field of 
fnsty wheat. He saved the seed, increased it by plant- 
ing, and in a few 3mars had plenty of seed for raising 
^t-resisting wheat. (See aho Plant Diseases in 
at the end of this volume.) 


“Plant Wizaeds” they are often 
called, but plant breeders use no magic 
— only patience, persistence, and much 
knowledge of plants. They have two 
aims— to maintain, and to improve, the quality of 
economic plants. Their work is based on nature’s fun- 
damental law of heredity, stated most simply in 
Mendel’s Laws (see Heredity). Left to natural forces, 
good plants may “run out” in quality. Some plants 
w'ould die altogether, and those remaming by “natural 
selection” might be of httle benefit to men. A plant 
breeder replaces “natural selection” with scientific 
selection of the best, and lets the poorest die. He 
also “makes plants to order,” by breeding to ob- 
tain plants with certain desired quahties. 

This is done chiefly by cross breeding. The plant 
breeder begins with a plant that has as many as pos- 
sible of the desired 
qualities. Then he 
chooses a second 
plant in which one 
of the qualities 
lacking in the first 
plant is very 
strongly developed. 
When the flowers 
of both plants be- 
come mature, he 
takes the pollen 
(male element) 
from the second 
plant and dusts it 
on the pistil (fe- 
male element) of 
the first plant. He 
hopes that the 
seed which then develops in the first plant will inherit 
the new quality he is looking for. If it does so, he may 
then try to “fix” the new quahty permanently by in- 
breeding plants grovTi from the new seed for several 
generations. This means that the blossoms of the new 
plants are fertOized with their own pollen. From each 
succeeding generation of plants so produced, he selects 
as parents of the next generation those that most suc- 
cessfully have kept both the old and the new qualities 
he desires. 

When a plant is finally “breeding true” with the 
good qualities the breeder sought, then he must have 
its seed tested in various parts of the country where it 
might grow, in different soils and climates. Other 
tests may be made on the uses of the plant’s products, 
such as baking tests for grains or cooking tests for 
fruits. (For the work of a great plant breeder, see 
Burbank, Luther.) 

What kinds of improvements are sought in “made- 
to-order” plants? Most important, perhaps, is the 
breeding of hardiness— resistance to cold, to drought, 
to disease. 

WTien a parent growing in a cold region is cross-pol- 
linated with a parent growing in a warm region, the 


SCIENTIFIC CROSS BREEDING 



An expert of the TJ.S. Bureau of Plant Industry is creating 
a new variety of tobacco by cross pollination. 


How Men 

Improve 

Plants 
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offspring may become better adapted to endure unex- 
pected winters. A single plant observed to resist rust 
or smut is bred to one that has a better yield, and 
some of the resulting plants will have high yield and 
also resist disease. Practically all the seeds of grains, 
garden vegetables, and other seed plants sold by 
seedmen are of some hardy variety. 

Plants are also made richer by the breeder’s patient 
sldll. Sugar beets had their sugar content more than 
doubled by breeding. Sweeter fruits, a tobacco strong- 
er in nicotine, and soy beans with more oil are similar 
achievements. Plants are made to mature earlier or 
later by selecting parents with those qualities. Thorns 
have been removed from berry bushes, needles from 
cacti, and beards from wheat. Fruits and vegetables 
have been given more desirable colors, flavors, odors, 
keeping qualities, cooking qualities, and even higher 
vitamin content. Tomatoes have been given tougher 
skins for shipping, and more tender skins for can- 
ning. Carrots have been given long slim shapes and 
a richer color. Potatoes have been “strea^ined” 
until their “eyes” are hardly visible and the smooth 
skin is ideal for peeling. Cucmnbers have been made 
larger for giant pickles, and watermelons smaller to 
fit in the modern refrigerator. 

Flower gardens bear witness to some of the most 
amazing achievements of plant breeding. New colors, 
sizes, and shapes of familiar flowers are displayed 
in every catalog of the seedmen-florists. 

In 1930 the United States Congress recognized the 
breeder of new plants as an “inventor” and passed a 
law offering him the protection of a United States 
patent for his product. An everblooming rose, named 
“ New Dawn,” was the first patented plant (1931), and 
for 17 years all nurserymen who sold this rose had to 
pay a royalty to its originator (see Patents). The 
laws do not permit a grower to patent any variety that 
nature has already developed or might produce with- 
out the aid of man. About two-thirds of the plants 
now patented are flowers; most of the others are 
fruits and berries. 

The plant breeder works also with cuttings and 
graftings, especially when he is improving vines and 
fruit trees; but no permanent changes in the heredity 
of a useful plant are likely except through the seeds. 

Auxins for Growth 

Scientists have recently found ways to speed up 
plant growth astonishingly. They have discovered 
auxins, the substances that make plants grow. Auxins 
—the word means “helpers,” or “promoters”— are 
members of the hormone family. Animal hormones are 
secreted in special closed (ductless) glands in various 
parts of the body (see Hormones). They make 
humans tall or short, fat or lean, strong or weak, 
quick or slow in motion or in thought — in short, they 
influence our entire personalities. The animal hor- 
mones were discovered about 1900, but plant hor- 
mones, or auxins, were not discovered until about 1925. 

Auxins are produced at the very tips of growing 
leaves or buds. They ooze back short distances to 


growing cells of leaves or stems and stimulate these 
cells to grow longer. Each large cell finally divides 
into two smaller ones, which in turn are lengthened 
by the auxin that soaks into them. All this was proved 
when botanists stopped the growth of oat seedlings 
by cutting off the very tips of the plants, and then 
started it again by rubbing juice from the tips into 
the cut ends. 

Light destroys or weakens auxins; hence if one side 
of a tip is lighted the other side of the stem below 
it grows faster, and bends the stem toward the light. 
Thus for the first time photoiropism of plants was 
explained. 

Artificial Auxins 

In 1934 a Dutch plant physiologist discovered how 
to prepare a powerful growth-promoting substance 
from various plant products, such as the malt extract 
made from sprouting barley. This he called hetero- 
anxin— the word meaning “helper of different plants.” 
When heteroauxin is mixed with lanolin (wool fat) to 
make a salve and is rubbed on any part of a plant, cells 
grow to great lengths in a few days, forming rootlets. 
Soon (1935) workers at the noted’ Boyce-Thompson 
Institute, Yonkers, N. Y., discovered that certain 
synthetic chemicals would grow roots in the same 
fashion. These chemicals, chiefly derivatives of indole 
(CsHyN) such as indole-acetic acid, indolepropionio 
acid, and indolebutjric acid, were soon on the niarket 
— and then “everybody began growing whiskers 
(roots) on plants ■with magic ointment”. Hoots were 
developed on -stems and leaves. One experimenter 
grew roots on the petals of lilies. 

Commercial auxin is manufactured and marketed 
under various trade names such as Auxilin and Hor- 
modin A. It is expensive but for use it is usually 
diluted 6,000 times with water. Its practical service 
is to help gardeners in rooting cuttings that stubbornly 
refuse to send roots out in ordinary water or damp 
sand. Camellia shrubs, lemon trees, holly, and other 
unresponsive cuttings cannot resist the power of auxm. 
Its astonishing effect on holly is illustrated in the fol- 
lowing picture W'hich compares a group of treated and 
a group of untreated twigs. 



An astonishing result followed the application of 
auxin salve to the pistils of tomato blossoms. 2 he 
blossoms produced ripe fruit, even though no pollen ha 
fertilized them. These “fatherless tomatoes” encour- 
aged similar experiments with other plants. 
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At the plant laboratories of the California Institute 
of Technology, Pasadena, plant physiologists experi- 
mented with other chemicals to stimulate root growth. 
They found that a solution of yeast extract, contain- 
ing vitamin Bi, proved to be a wonder-worker. 

Vitamin Bi, Developer of Plants 
It is amazing how little of this vitamin (also called 
thiamin chloride) is required to give a plant a new 
reason for living. A tiny portion of the white powder 
no larger than the head of a pin is dissolved in 20 
drops of water. Then one drop of this solution is 
stirred into one gallon of water. Even with this, the 
vaming is given, “Do not use too much!” About one 
part of this vitamin to 100 million parts of water is 
the best strength. 

Vitamin Bi produces larger, healthier plants, with 
flowers of striking size. Five-inch rose buds, snap- 
dragons six feet high, have been reported. A narcis- 
sus grew as taU as a boy in one season. Tiny cuttings 
and seedlings develop at an unusual rate. Plants 
that will not bloom— often for no apparent reason- 
change their minds and produce blossoms. Plants that 
are stunted take on new life; sick plants regain health. 
This vitamin has saved the lives of large trees that 
seemed about to die. 

If the roots of a transplanted potted plant, shrub, 
or tree are soaked in the weak solution of vitamm Bi 
just before being put into the new soil, root-shock 
does not occur, and one may say, “The plant does not 
know it has been moved.” 

Colchicine, the Wonder Drug 
In 1939 Dr. Albert F. Blakeslee of Cold Spring 
Harbor, N. Y., aimounced the amazing results on 
plants of colchicine {kSl'cM-sen) sprayed upon their 
leaves. Colchicine is extracted from the seeds of the 
^dld meadow saffron, which botanists caU Colchicum 
outumnale. Although named after Colchis, an ancient 
province of Asia east of the Black Sea, this plant was 
ulso Imown to the Aztecs of Central America, who 
used it as a poison. Early settlers in the United 
States used weak preparations of it as a remedy for 
rheumatism and gout. Colchicine is one of the plant 
^isons called alkaloids and has the chemical formula 
CkEssNOc. 

Br. Blakeslee’s first experiments with colchicine 
uere on jimson weeds, but later he and others sprayed 
he leaves of tobacco, lettuce, and many berries, 
^'ts, and flowers. He found that this alkaloid, when 
absorbed by the leaves of rapidly growing plants, 
*^used a doubUng of the chromosomes — those carriers 
° heredity in aU dividing plant cells {see CeU). 
^his property gives the plant breeders many ad- 
) outages. Twice as many good qualities can be bred 
^ p a plant treated TOth colchicine — though of course 
^uce as many bad qualities may also result. Crosses 
® hybrids of plants not closely related have been 
^ ude strong and fertile, whereas without colchicine 
crosses are usually weak and incapable of pro- 
l^'^iug offspring. These hybrids are entirely new 
P'^ints never grown before! 
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A brilliant orange marigold, much larger than its 
ancestors, was the first “colchicine flower” produced. 
It was named “Tetra” because it has four genes in 
- ^ — . groups of four instead 

'■f fit,-*, 1' *• of the usual two. The 

picture at the left shows 
how the big Tetra blos- 
som compares with a 
blossom of the Guinea 
Gold variety. The Tetra 
“breeds true”— that is, 
its seeds produce blos- 
soms of the new size 
and color. A hybrid 
cotton has been pro- 
duced that combines the 
long fibers of late-ma- 
turing cotton with the 
early maturity of a 
short-fibered variety. 
Other improvements are crosses of the loganberry 
and blackberry, and crosses of a far northern black- 
berry with a far southern type to obtain the best 
variety for a moderate climate. 

Dr. Blakeslee also found ways to halve the number 
of chromosomes instead of doubling them. He and 
others have become jugglers of heredity in plants, do- 
ing things that nature could not bring about. 

Other Ways of Influencing Plant Growth 

Experimenters have tried out an amazing number of 
other methods to change the behavior of plants. X- 
ray bombardment of seeds has produced astonishing 
changes because of the effect upon the chromosomes. 
Short-wave radio waves stunted the growth of corn 
seedlings or killed them. Neutron bombardment pro- 
duced one-sided leaves or affected the germination of 
plants. It has been found that the gradual lengthening 
of lighted hours in a greenhouse wdll cause spring- 
flow^ering plants to bloom at any season, while the grad- 
ual shortening of the lighted hours day after day wiU 
bring forth blossoms on fall-flowering plants. Warm- 
ing the soil by electric cables seems to have helped 
certain plants to an earlier start in the spring. 

Successful gardeners are often said to have a “green 
thumb,” because the plants they set out always seem 
to grow well. It is more likely that these gardeners 
are merely more observant, more patient, more scien- 
tific than are the others who have poor luck. These 
better gardeners are the ones the scientists— botan- 
ists, plant physiologists, plant breeders, chemists, 
and others— can help the most. {See also Plant Im- 
provement in Fact-Index at the end of this volume.) 


Far Out in the Pacific Ocean 
lies Wake Island. This island is 
in actual fact “a thousand miles 
from now'here,” because its 
next neighbor is 1,028 miles away {see map with article 
Pacific Ocean). For centuries only the sea birds 
and turtles made prints in its sands. Then huge wings 


Hydroponics — 
Growing Plants 
Without Soil’ 
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of the Pacific Clippers — ^fiying boats between Cali- 
fornia and China — began to drop in a sheltered bay. 
Before war struck this outpost, men of peace were 
living there the year round. Passengers from the 
flying boats stopped overnight. And the food in- 
cluded a rich variety of fresh vegetables. 


dening and dirtless farming and tank farming and tray 
agriculture have been the titles of many magazine 
articles about the plan, while those with a sense of 
humor speak of bathtub gardens. 

The chief concern of any gardener is to feed his 
hungry plants. Rich soil contains the right foods. 


HYDROPONICS-HOW TO GROW PLANTS WITHOUT SOIL. 

Facial 





.•> 'A/., 



But how may fresh 
vegetables be obtained 
upon a shell-strewn island 
“a thousand miles from 
nowhere"? 

Not many months be- 
fore the Clippers began to 
fly the Pacific, Dr. W. F. 

Gericke of the University 
of California began to reap 
huge crops of fresh vege- 
tables grown on small 
areas entirely without soil. 

The roots of his plants 
dipped into wooden and 
metal tanks containing so- 
lutions of the chemicals 
that are their food. To- 
day, on about half an acre of tanks upon Wake Island, 
flourishing gardens yield tomatoes, potatoes, melons, 
carrots, beets, lettuce, cabbage, and other vegetables 
and fruits. 

What is this plan by which one may have a garden 
anywhere that air and sunshine may be found? Al- 
though thousands of people are trydng the plan for 
pleasure or profit, no name for it has been agreed upon. 
Dr. Gericke prefers the name hydroponics— ham 
Greek words that mean “water gardening.” Since 
onlj’^ chemicals are used, the term chemiculture (“grow- 
ing with chemicals ”) has been suggested, to contrast 
with agriculture (“growing in fields”). Soilless gar- 


The picture at the upper left shows three tanks used in 
chemical gardening. One of them contains only the solu- 
tion; another is partly covered with excelsior in which 
tomato plants are growing. In the third tank the planting 
is completed. In the next picture at the right Dr. W. F. 
Gericke, pioneer of hydroponics, holds a small wooden 
tank which anyone can build for home or classroom use. 
The lower picture shows how the plant roots grow down 
through the screen to reach the chemical solution. 


and for centuries it was thought 
that the soil was their only 
source. Since black soil seemed 
richer than light soil, the hu- 
mus or organic matter from dfr 
cayed plants was also thought 
to be a food for living plants. 
{See also Soil.) 

These ideas were proved to be 
largely wrong when a noted 
German plant physiologist, Jul- 
ius von Sachs, about 1870 began 
growing plants in water, to which he added a few 
minerals. He found that plant roots needed other 
chemicals for food than the three chief ones— ni r^ 
gen, phosphorus, potassium. To these he added ca 
cium, magnesium, iron. Later workers have 
the list to about 20. Of some— like copper and boro 
— only the smallest traces are required. The c 
value of black soil, we now know, is that it ho 
moisture better than do the light soils, and perm 
less leaching (washing away) of minerals. 

Various Water-Culture Methods ^ 
Although water cultures have been commoinn p 
laboratories for decades, it was the work of Dr. 
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icke that attracted the attention of the gardening 
world. In his method, a shallow layer of loose excel- 
sior lies upon coarse-meshed screen wire (such as 
chicken fence). In this the small plants are anchored. 
Their roots extend down into shallow trays of wood or 
metal, fiUed with hydrant water to which the proper 
chemical foods have been added. Since roots need air, 
the water is aerated by a simple air pump. 

Under these conditions of ceaseless feasting, plants 
grow at a rate that is amazing to the dirt-gardener. 
Dr. Gericke raised 1,226 pounds of tomatoes on a 
hundredth of an acre. From similar areas came 250 
pounds of potatoes, and 100 stalks of celery. From 
25 square feet of water came 100 cantaloupes, where 
the same soil area would have grown but five. The 
vegetables he grew contained dou- 
ble the amount of minerals valu- 
able in human foods. The juice 
from his tomatoes was redder than 
usual. 

Sand culture has been recom- 
mended particularly by Dr. John 
W. Shive of the New Jersey Experi- 
ment Station. Builders’ sand is 
placed in shallow trays or pots, and 
the chemical solution drips con- 
tinuously from tubes upon the sand 
or rises through wicks. The sand 
distributes the plant food evenly. 

Dr. Shive has brought slow-grow- 
ing plants into more rapid bloom 
and fmit, and his methods are 
employed in many florists’ green- 
houses. 

Subirrigation was devised by Dr. 

Alex Laurie of Ohio State Uni- 
versity, Columbus. Shallow water- 
fight tanks are filled with coarse 
^ayel or cinders, and in these the plants are set. 
Tviice a day the solution of minerals flows in from 
below, filling the tank; after a few minutes it is 
drained away. Raising and lowering a tub or bucket 
earries out this irrigation for a small tank. Pumps 
are used for large tanks. The same solution is used 
nver and over again. 

Chemicals for Chemiculture 
Por each of these three schemes of chemical plant 
e^mg the same chemicals are used. There are many 
Cerent mixtures, or formulas, for experience has 
® oviTi wide differences in plant reqmrements. In 
general, however, these are the minerals and their 
Quantities used for smaU-scale hydroponics: 
j ^ elements: In one gallon of hydrant water 

(u) 3^ teaspoon (tsp.) primary potassium 
osphate, KHaPOi, to supply potassium and phos- 
orous; (b) tsp. epsom salts, MgS 04 , to supply 
C sulfur; (c) 2 tsp. calcium nitrate, 

to supply calcium and nitrogen. 

/ , elements: In one quart of water dissolve 

f ) 4 tsp. ( 1.5 gm.) boric acid, H3BO3; (b) Vb tsp. 

Sm.) manganese sulfate, MnS 04 ; (c) Vio tsp. (0.5 


TAKES A HAND 



The cultivated rose (inset) with its many 
petals was developed by careful selection 
from the single-petaled wild rose. 


gm.) copper sulfate, CUSO 4 ; (d) % tsp. ( 0.5 gm.) zinc 
sulfate, ZnS04. In a separate quart of water dissolve 
1 tsp. (5 gm.) ammonium iron citrate, which keeps 
weU only by itself. When a gallon of the chief ele- 
ments is ready for use, add three teaspoonfuls of the 
solution of trace elements and one of the iron. 

This mixture provides 11 chemical elements that 
plants must have to grow. About ten other elements 
are needed in such small quantities that hydrant 
water may be depended upon to supply them. 

Advantages of Soilless Culture 
All crops that require much space in fields may be 
grown economically in this way. Tomatoes have given 
the most surprising yields, but nearly all juicy vege- 
tables thrive well. Crops that are naturally crowded, 
such as grains and grasses, prob- 
ably give as high a yield in well- 
fertilized soil as with tank culture. 

Out-of-season crops are now 
grown by hydroponic methods. To- 
matoes have been raised in win- 
ter on Cape Cod and sold at high 
prices in nearby Boston. Flowers 
that should bloom by Easter or 
Christmas have their growth re- 
tarded or forced by changing the 
amount of their food and adjust- 
ing the hours of light they receive. 

Hydroponics offers an unusually 
interesting hobby for homes or 
schools. It keeps plants free from 
soil-borne diseases. They must, of 
course, be protected from insects 
and from gas fumes. A very small 
quantity of the ethylene (C2H4) 
present in household gas will make 
plants wither and die. A number 
of firms supply the dry chemicals 
already mixed, and even the trays may be purchased 
ready-made. The trays may be homemade. 

Research in Photosynthesis and Chlorophyll 
In green plants, sunlight shining on chlorophyll 
provides the energy required to tear apart the mole- 
cules of carbon dioxide and water. Their atoms are 
recombmed to form the molecules of sugar and 
starch. At the same time the oxygen in the water 
is set free into the air. Thus the green plant cre- 
ates food ivithout which man and other animals 
would starve and frees oxygen without which 
they could not breathe. The process is called photo- 
synthesis. Moreover the green plants of past ages, 
locked up in the earth, are the fuels of today — 
coal, gas, and oil. 

An understandmg of the basic mechanism of pho- 
tosynthesis would permit scientists to increase food 
production per unit of light and to use solar energy 
in many other ways. It might be possible to break 
water down directly to hydrogen gas with sun- 
light. Such a process would solve the world’s fuel 
problems by releasing man from his dependence on 
diminishing supplies of coal, gas, and oil. 
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Chief among the research workers in photosynthesis 
are Dr. Otto Warburg, German Nobel prize winner, 
and Dr. Dean Burk of the National Cancer Institute. 
In 1951 they announced discoveries which bilng scien- 
tists closer to a final understanding of this most com- 
plicated of chemical processes. To make photosyn- 
thesis take place outside the living cell is also one of 
the projects of the atomic energy program. 

The structure of the chlorophyll molecule was first 
analyzed by Dr. Richard Willstatter in 1913. It is 
almost identical to the molecule of hematin, one of 
the compounds in human blood. The center atom of 
hematin is iron; the center atom of chlorophyll is 
magnesium. Although chlorophyll contains no iron, 


the plant cannot make chlorophyll without iron, 
which it obtains in solution from the soil. 

The similarity between blood and chlorophyll led 
to experiments with the green substance as a healing 
agent. In the test tube chlorophyll has no power of its 
own to kill bacteria. In living tissues, however, it 
inhibits the growth of bacteria. It has been used with 
success to heal infections, particularly those in deep 
wounds that are sealed from air. 

Because it apparently deodorizes, chlorophyll is 
being used in toothpastes, mouth rinses, dog foods, 
cigarettes, shoe insoles, and other products. The 
manufacturers of these products claim it wall prevent 
unpleasant odors. It is produced chiefly from alfalfa. 


MAN-MADE PLASTICS and Their COUNTLESS USES 

■pLASTICS. Imagine how articles made of 
plastics would puzzle an early Aunerican 
pioneer if he could return to earth. He would 
think he was seeing new kinds of wood, glass, 
china, stone, cloth, rubber, jewels, glue, card- 
board, varnish, and leather. Today there are 
plastics which resemble each of these older 
materials. Some plastics would be like nothing 
he had ever seen before. He would be amazed 
to learn that all these materials belong in one 
family. 

Members of the plastics family differ so 
much in use and appearance that there seems 
to be little resemblance between them. A boy 
or a girl who makes a hobby of plastics craft 
work soon discovers this. Solid plastic ma- 
terials of many colors can be sawed, carved, 
and engraved. Certain materials can be 
melted and east. Others in the form of fibers 
can be woven as if they were silk or wool. 

Still otheis are leatherlike and can be used for 
upholstering chairs or for other purposes. 

Many Plastics with Many Uses 
In industry these same materials are used 
in similar ways. Television cabinets, for e.x- 
ample, may be molded wholly of plastics. So 
also may telephones, bases for toasters, auto- 
mobile steering wheels, and clock cases. 

From the rubberlike plastics come films for shower 
curtains, raincoats, beach balls, laundry bags, baby 
pants, and aprons. Heavier leatherlike films are used 
to upholster restaurant furniture, the seats of busses 
and automobiles, and dining-room chairs. 

Fabrics are made from several of the plastics. 

Everyone is acquainted with the use of nylon in 
hosiery, in clothing, and even as a fabric for para- 
chutes. Rayon is another familiar plastic. 

The bristles in toothbrushes, paintbrushes, and 
brooms are often plastic. Tennis-racket strings and 
fishing leaders may also be of plastic. 

Many useful things are made of the glasslike Plexi- 
glas and Lucite. Examples are lenses, reflectors, air- 
plane “blisteis,” costume jewelry, dentures, artificial 
eyes, signs and decorative murals. 



Plastic craftwork offers many fine hobbies. Here the boy is 
figures from hot plastic. The toy machine is a miniature of the Dig 
jection presses used to make such articles as combs and brushes. 

Plastics resins make possible wetproof paper bags, 
wool that will not shrink, and collars that stay 
starched. They also furnish strong adhesives, water- 
proof plywood for boat hulls, and shatterproof 
glass. Layers of paper or cloth impregnated with 
a plastic resin are pressed into quiet and long-wear- 
ing timing gears for automobiles and into bearings 
used even for the enormous propeller shafts of giant 
ocean vessels 

In commerce, ks well as in hobby work, crystal- 
clear Plexiglas and Lucite sheets are fabricated inw 
beautiful objects such as trays, jewelry boxes, salt- 
and-pepper sets, and lockets. With a fine drill, a 
craftsman may reach into a transparent acrylic block 
and carve, say, a flower. Properly dyed, this interna 
carving gives the appearance of a flower embedded m a 
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FORMING PIECES BY COMPRESSION MOLDING 



Compression molding is much used for forming durable articles from 
thermosetting plastic, as explained in the article. Here a factory worker 
is removing a washing-machine agitator from a compression-molding press. 


plastic block. By the use of other techniques 
specimens may actually be imbedded in clear 
castings. 

Snowlike foamed st3uene is produced in 
board form for industrial uses. It is easily 
worked to make models and many novel deco- 
rative items. Vinyl film can be sewed or heat- 
sealed to make aprons, curtains, baby bibs, and 
many other items. 

The Plastics Have Varying Characteristics 
VTiat aie these plastics? How is it possible 
for them to appear in so many forms? How are 
they suited to so many uses? Three important 
facts account for the widely diffeient char- 
acteristics of the plastics: 

1. There are more than thirty different types 
in the plastics family, each suited to particular 
uses. 

2. The plastics can be combined with other 
materials. This permits them to appear in 
several forms suited to a wide range of uses. 

3. There are many methods by w'hich the 
plastics can be formed into finished products. 

In these same three ways, we might explain 
the many uses of flour. Just as there is white 
flour, whole-wheat flour, or rye flour, so there 
are a number of different plastics types. Just 
as a cook may add shortening to the flour for 
pieciust, or sugar for cake, so a manufacturer 
may add various materials to the plastic to al- 
ter its uses. Just as the cook forms waffles in a 
waffle iron or muffins in a muffin pan, so plas- 
tics can be formed in different ways. Further discus- 
sion of these three points will give some understand- 
mg of why the plastics are so versatile. 

Types of Plastics 

The 30-odd plastics types are organic compounds. 
This means that in each case carbon is one of the ele- 
ments of which they are composed. Hydrogen, oxygen 
chlorine, and sulphur are some of the common elements 
wluch unite with carbon to form various compounds 
suited to use in plastics. The plastics chemist has 
learned to get the elements and compounds he needs 
from such common sources as coal, petroleum, and 
cellulose from cotton fiber. Salt, air, water, lime, and 


sulphur also supply ingredients. The chemist puts 
these elements and compounds together again in just 
the right combinations to make the various plastics. 
This is why most of the plastics are called synthetic, 
or man-made. 

Before the plastics are transformed into finished 
products, they are often called resins. The resins 
may be in syiupy form, in powder form, in flakes, or in 
pellets. Most resins can be produced by a materials 
manufacturer in the best form for a particular use. 

Resins Are Combined with Other Materials 
The resin is the plastic. However, other materials 
are usually added to the resin before it is transformed 
into objects such as radio cabinets, washing- 
machine agitators, or shower curtains. Fillers 
are often added to resins being prepared as 
molding compounds. Wood flour, cotton, 
asbestos, mica, and cord are some of these. 
Such fillers, when added to the plastics 
resin, might be compared to the sand and 
gravel added to the cement in making concrete. 
Each filler used in plastics-molding compounds 
affects the characteristics of the molded 
product. For example, asbestos would be used 
in a piece wfflich had to withstand high tem- 
peratures. For high impact strength, pieces 
of canvas or lengths of cord might be used. 

Some plastics resins are dissolved in soU 
vents to prepare them for certain uses. For 


^Forming ptkcf-s by intection molding 



tnc injection molding is often Tg'L5‘ay*?o be°re- 

^ovelr ® mold with finished hairbrush backs r y mold. 

^ Also shown is the nozzle which squirts fluid plastic 
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HOW PLASTICS ARE USED IN 


INTERIOR DECORATION 



A MURAL IN CLEAR PLASTIC 


plastic fabnc! Lamp shades ar? a 'comhifallon’of^rf'ass^fiber draperies are of 

bolstered in leatherlike plastic, and even the wo!dln UWes“are"'ffded'' wTth “altfc 'adhesiv^e: 

example, a resin solution might be used to coat a 
surface. Wlien the solvent had evaporated, the resin 
would be left as a surface coating. 

Plasticizers are sometimes added to make a resin 
flow better in the forming process. With the addition 
of a plasticizer, some resins which ordinarily form 
a rigid product can be made to 
produce flexible, rubberlike ob- 
jects. Coloring agents are often 
added to the resin so that the 
object will be colored through- 
out. Plastics have this advantage 
over materials such as wood and 
metal which can be colored only 
through the use of paint or other 
surface coatings. 

Plastics Are Formed 
in Various Ways 

The prepared plastics are con- 
verted into finished pioducts in 
a number of different vays In 
part the method chosen depends 
upon the way the particular resin 
reacts to heat. In one branch of 
the family are those plastics 
which soften with heat but stay 
soft only a short time. Subjected 
to continued heat, these resins set, or harden. The 
plastics which react to heat in this W'ay are called 
th^noseliing They might be compared to W'affle 


The other members of 
the plastics family re- 
act quite differently to 
heat. They soften with 
heat in just the same 
way; but they will not 
harden until they are 
cooled. Such materials 
are called thermoplastic. 
They can be heated and 
softened, cooled and 
hardened, time after 
time. Thermoplastic res- 
ins might be compared 
to paraffin in the way 
they react to heat. 

Articles made of ther- 
mosetting resins may not 
begin to char until they 
are subjected to a tem- 
perature of nearly SOOT. 
On the other hand, arti- 
cles made of most ther- 
moplastic resins will sof- 
ten and even melt as the 
temperature approaches 
200°F. It is obvious why 
thermosetting plastics. 


rather than thermoplastics, are used in forming ob- 
jects w'hich must wdthstand heat. 

Methods of Forming Plastics 
Compression molding uses a molding compound 
made up of a thermosetting resin and a filler. It is 
placed in a mold and heated to about under 
immense pressure. The compound 
becomes semiliquid and pressure 
forces it into every part of the 
mold. It soon hardens. The 
mold can then be opened and the 
article removed. Telephone hand- 
sets, bases for toasters, and han- 
dles for pots and pans are exam- 
ples of compression-molded pieces. 

Injection molding is one method 
used in molding thermoplastics 
The molding compound, heated 
to a semiliquid state, is squirted 
into the cool mold under great 
pressure. In a matter of seconds, 
the molded piece has cooled and 
hardened so that the mold can be 
opened and the molded piece re- 
moved. Toothbrush handles, 
combs, and transparent containers 
are made by injection molding. 
Extrusion might be compared to squeezing tooth- 
paste from a tube. A thermoplastic compound is 

mignn oe comparea to W'atde heated and continuously forced through a forming die 

natter wmch is converted by heat from a liquid to of the desired shape. A moving belt carries the formed 
"" S plastic column away as it cools and hardens. Fountain- 

ife back to Its I ftmd state. pen barrels, tennis-racket strings, and moldings 



The design in this decorative panel was en- 
paved on Plenglas (acrylic plastic). Lirht 
from below striking the engraving makes the 
flowers appear to be lighted from within. 


wa 
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for kitchen counters and for wallboard are extruded 
in this manner. 

Casting uses fluid resins which are poured into open 
molds. The molded objects are then cured by heating 
in ovens or by adding a catalyst to speed the cure. 
Tubes from which craftsmen cut sections to make 
rings or bracelets were probably formed by the cast- 
ing method. Resins are available which a craftsman 
can purchase and use to make his own castings. 

Fibers from spinnerets 
provide the fine threads 
from which nylon, rayon, 
and other plastic fabrics 
are woven. They are 
made by an extruding 
process. The liquid resin 
is squeezed through thou- 
sands of extremely small 
holes in a kind of die called 
a spinneret. Tlie plastic 
threads are then spun and 
woven in much the same 
manner as cotton, linen, 
wool, and other fibers. 

Laminating uses layers 
of paper, cloth, and wood 
veneer m various combi- 
nations. They are coated 
wth thermosetting resins 
and bonded together into 
flat sheets between hot 
platens of huge presses. 

Laminates made in this 
''■ay are practically as 
strong as steel and may 
even be machined into gears and bearings. Thin sheets 
are used for serviceable and decorative table tops and 
lor attractive and durable wall panels. Waterproof 
plywood for outdoor uses is made by laminating. 

Low-pressure molding is used for certain resins 
"hich can be formed and cured with little heat and 
pressure. They permit the molding of irregularly 
shaped objects which are too large to be formed by 
steel molds mounted in presses. In this forming 
^thod, resin-impregnated materials such as glass 
“her, fabrics, paper, and wood veneer are laid on 
onus of suitable shape. Limited pressure, if needed, 
®uy be applied in various ways, and with little or 
00 heat the assembly is cured. HuUs of small boats, 
uselage sections for airplanes, and air ducts are 
^’^od in this way. 

fabricating uses plastics like wmod or metal. Many 
P ostics can be sawed, drilled, threaded, carved, bent, 
onied, and stamped. Fabricators convert various 
Pasties materials into a wnde range of fimshed 
^ p ucts by these and many other machine processes. 
oaling is used to give ordinary materials many of 
0 outstanding characteristics of plastics by apply- 
g a surfagg plastic. Fabrics such as chintz 

a plastic coating. Or the indhddual threads 
} he coated previous to weaving to add strength, 
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color, waterproofing, flameproofing, vermin-proofing, 
and acid or oil resistance. Wallpaper may be coated 
so that it can be wiped clean with a damp clotL 
Machinery may be protected from rust. Tin cans and 
tank cars are coated inside to prevent the metal from 
contaminating food. 

The Plastics Industry 

The plastics are produced by a yoimg and vigorous 
industry. Older resins are constantly improved and 

newmr resins having re- 
markable capabilities are 
proving their wmrth and 
joining the plastics family. 
Old forming methods are 
being improved, and new- 
forming methods multiply 
the uses of plastics. 

From chemical compan- 
ies, the manufacturer of 
plastic raw materials ob- 
tains the ethers, alcohols, 
esters, acids, aldehydes, 
amines, phenols, and other 
raw materials used in mak- 
ing resins. Plastic material 
manufacturers produce the 
molding compounds, lami- 
nating varnishes, casting 
resins, adhesives, coatings, 
and sheets, rods, and 
tubes used by the plastics 
industry. 

The manufacturers of 
plastics products are the 
heart of the plastics in- 
dustry. Included in this group are molders, lami- 
natars, and fabricators. Molding plants include com- 
pression and injection presses and extruding machines. 
From these come most of the plastic articles and 
plastic parts used in manufactured products. Lami- 
nating plants, using huge presses, combine plastic 
resins with paper, fabric, wood, or fiber to make sheets, 
rods, and tubes. Fabricators convert sheets, rods, and 
tubes into many products. 

Plastics Names 

Familiar as plastics are today, most people do not 
know- them by their real names. In most cases these 
are derived from the basic chemical compounds of 
which they are made. Most plastic types are produced 
by several materials manufacturers, and each gives 
its own trade name to every plastic it makes. Lucite 
and Plexiglas, for example, are both methyl methac- 
rylate. In the following list, only the more impor- 
tant types are included. Where a simpler chemical 
name is commonly used, it is given in parentheses. 
Their more common uses are also indicated. 
Phenol-forinaldehv'de (pheaolics) — molding compounds; lam- 
inates; adhesives; cast sheets, rods, tubes 
Urea-formaldehyde (ureas) — cast transparent sheets; mold- 
ing compounds 

Melamine-formaldehyde (melamines) — molding compounds 
Phenol-furfural (furfurals) — laminating compounds 


MOLDING PLASTIC BY EXTRUSION 



Warm plastic is here being formed into a continuous moldmg by 
extrusion. A moving belt carries the molding away as it cools 
and hardens. The worker is checking the size of the plastic 
ribbon as it emerges from the die of the extruding machine. 
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Alkyds — protective coatings 
Casein — buttons, costume jewelry 
Cellulose nitrate (nitrates) — sheets, rods, tubes 
Cellulose acetate (acetates) — sheets, rods, tubes; molding 
compounds 

Cellulose acetate butyrate (butyrates) — protective coatings; 
molding compounds 

Kthyl cellulose (ethylcell) — protective coatings 
Fluorocarbons — gaskets; coatings; tubing; films 
hlethyl methacrylate (acrylics) — oast sheets, rods, tubes; 
molding compounds 

Nylon — filaments and bristles; molding compounds 
Polystyrene (styrene) — molding compounds, foamed resins 
Vinyls (several types) — coatings; extruded tubing; films, 
molding compounds 

Polyethylene — coatings; film; extruded tubing 
Unsaturated polyesters — laminating and molding compounds 
The First Plastics 

It was not until about 1868 that the first plastic, 
cellulose nitrate (called celluloid), was developed. This 
was the only plastic of commercial importance until 
casein plastics were produced about 1900 in France 
and Germany. German scientists developed the 
phenolic plastic Bakelite in 1909 (see Carbolic Acid). 

That discovery marked the real beginning of the 
plastics industry. During and after the second World 
War the growth of the plastics industry was remark- 
able. Today there is hardly a common household 
article which does not use plastics in some form. 
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Plata river. The great estuary called the Plata 
River, or Rio de la Plata, formed by the junction of 
the Parand and the Uruguay rivers, is the outlet for 
South America’s chief commercial region. More than 
one million square miles, including Paraguay, most 
of Uruguay and Argentina, and parts of Bolivia and 
Brazil, are drained by the Plata River system. The 
Uruguay is about 1,000 miles long, and the Parand, 
is more than 2,000 miles long. 

Though only 225 miles long, the Plata is 25 miles 
wide at its head and 138 miles wide at its mouth. In 
flood time it discharges a volume of 2,000,000 feet 
a second, even more than the maximum of the Mis- 
sissippi. The muddy current can be observed 100 
miles out into the Atlantic. 


The Plata brings the commerce of the world to the 
two great ports on its banks — Buenos Aires, capital 
of Argentina, and Montevideo, capital of Uruguay. 
Constant dredging is necessary to keep it navigable, 
because of the silt deposited by its muddy water. 
The early belief that silver abounded in this region 
is shown by the names “Plata” (Spanish for silver) 
and “Argentina” (from argentum, Latin for silver). 
Platinum. Imagine a cube of silvery grayish-white 
platinum a foot each way. Not a great mass of metal, 
you might think. But try to pick it up, and you 
would quickly find your mistake, for platinum is 
nearly twice as heavy as lead. This cube would 
weigh more than half a ton, while a similar cube of 
coal would weigh only about 80 pounds. 

In 1916 this cube would have been worth more than 
$2,500,000 (at $183 a troy ounce) . Since then the price 
has been unstable, sometimes falling slightly below 
that of gold. Long considered to be useless, platinum 
was cheap for many years after it was named in the 
18th century. Its name, a diminutive of the Spanish 
“plata” (silver), means “little silver.” 

Since platinum resists oxidation, acids, and heat, 
it has taken its place among the most useful of metals. 
It resists any one of the common acids, but it can be 
dissolved in a mixture of nitric and hydrochloric 
acids. It withstands terrific heat; its meltmg point 
is about 3,190°F. For most purposes, it is alloyed 
with one of the other metals of the platiniun group or 
with silver, gold, copper, nickel, or tin. 

The chief use of platinum is in making jeweliy. 
Because it is easily worked, the metal is used pure for 
fine chains and settings for diamonds. For hard 
jewelry it is alloyed with iridium. This durable alloy 
is used also to make national standards of weight 
and measure and for the writing tips of fountain pens. 

Platinum serves many purposes. It is used for 
crucibles, screens, and other equipment indispensable 
to the chemist. Platinum-gold alloys are used in spin- 
nerets to resist caustics in the manufacture of rayon. 

In its finely divided forms — platinum sponge, plati- 
num black, and platinized asbestos — ^it has^ been one 
of the most useful of catalysts. These bring about 
chemical reactions without being themselves affected 
by any permanent change. For instance, hydrogen and 
oxygen are ordinarily indifferent to each other. Bu 
hold a bit of spongy platinum in a stream of escaping 
hydrogen, and the hydrogen will unite with the oxygen 
of the air, taking fire. Platinum is used as a catal>st 
in hydrogenating animal, vegetable, and miners 
oils (see Hydrogen). It is so used in making butter 
and lard substitutes and in hydrogenating gasoline 
to increase its octane rating. , 

Because platinum expands very little when heated, 
it is much used in devices for measuring temperatures 
too hot for ordinary thermometers (see Pyrorneter). 
It expands at about the same rate as glass, and so i 
was formerly used for the lead-in wires of electric 
light bulbs. These wires are now made of cheaper 
metals, notably platinite, an alloy of iron and nicke . 
Another useful property of platinum is its extreme 
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ductility. A single ounce could be drawn out into a 
nire, finer than a spider’s thread, that would reach 
from New York to New Orleans. Platinum wire 30 
times finer than human hair is used for fuses in deli- 
cate electrical instruments. 

Platinum occurs in small grains, flat scales, or 
nuggets, associated with gold, copper, or nickel, or 
with one or more of the five other platinum metals — 
iridium, osmium, palladium, rhodium, and ruthenium. 
In some years, Canada produces half or more of the 
world’s platinum. Russia ranks next, followed by 
Colombia and the Union of South Africa. The out- 
put of the United States is small. The chief produc- 
ers are California, Oregon, and Alaska. 

The specific gravity of platinum is 21.45. It is 
one of the heaviest of metals, only a little lighter 
than osmium and iridium. On Mohs’s scale, platinum 
has a hardness of 4.3, about the same as that of iron. 
Symbol, Pt.; atomic number, 78; atomic weight, 
195.23; valence, 2 and 4. 

Plato (pld'to) (427-347 b.c.). Of all the sages and 
philosophers of ancient times, Plato is the best known 
and the most widely quoted. His many writings have 
been made the basis for an endless number of moral, 
religious, and political doctrines. 

Born of aristocratic parents, Plato received the 
customary Athenian education in poetry, music, ora- 
tory, and gymnastics. At about the age of 19 he be- 
came a pupil and friend of a brilliant teacher, the 
great Socrates. Plato remained with him until the 
latter was put to death by the Athenians in 399 b.c. 
Plato assisted and defended the master at his trial 
(see Socrates). This association had the profoundest 
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influence on the young man and shaped all his later 
thoughts and his writings. 

The next ten years Plato spent in travel, visiting 
Egypt and other iUediterranean countries. In Sicity 
he incurred the enmity of Dionysius, tyrant of Syra- 
cuse, who had him sold as a slave. He was ransomed 
by a friend and returned to Athens. There he set up 
a school in the famous Academy, a pleasure ground 
about a mile outside the city. Beneath the lofty trees, 
Plato taught philosophy to the youth of Greece until 
his death at 80. Plato’s fame spread over all the 
civilized world and brought him many pupils who 
later became famous. Chief among these v as Aristotle, 
who was destined to surpass his master in certain 
departments of philosophy (see Aristotle). 

Plato left behind him a great number of wmrks, 
mostlj' in the form of dialogues, in which Socrates 
appears as the leading character. It is chiefly through 
the mouth of his old teacher that Plato sets forth 
his doctrines. These are presented in the Socratic 
method of reasoning by question and answer. Written 
often in a high, almost poetic vein, they are never- 
theless examples of severe and subtle thinking. Ben- 
jamin Jowett (1817-1893), the English scholar noted 
for his excellent translations of Plato, said that “the 
germs of all ideas, even of most Christian ones, are to 
be found in Plato.’’ The best known of Plato’s works 
are the ‘Republic’, in which he outlines the ideal 
government; the ‘Symposium’, in which a group of 
banquet guests discuss ideal love and beauty; the 
‘Timaeus’, which deals with the nature of the physical 
universe; and the ‘Apology’, presenting a vivid por- 
trayal and defense of Socrates. 


GROWING and LEARNING Through PLAY 
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using her sand toys to explore the seashore, 
curiosity extends to the limits of her known worm. 


P LAY. Any activity engaged in solely for the en- 
joyment it gives is play. It differs from work, which 
may or may not be pleasurable, but which has value 
as its end result. This end result, whether praise, 
money, promotion, or some other value, is the impor- 
tant element in work. Play also differs from drudgery, 
which is never pleasurable and whose end result means 
little or nothing to the person forced to engage in it. 

YTiat is play to one person may be work or even 
drudgery to another. For example, a child with musi- 
cal talent may prefer playing the piano to playing with 
toys or with other children. To another child, playing 
the piano may be work in that he wants the prestige of 
performing in school concerts or praise from family 
friends for his performance. To still another child, 
playing the piano may be drudgery. He does not enjoy 
it, nor does he see any benefit from the hours of prac- 
tice forced on him by his parents. 

Thus whether it is play or something else depends 
upon the indnudual’s attitude toward it. YTiat are 
commonly called play activities are simply those that 
the majority of people regard as play. 

Types of Play 

Because play is any enjoyable activity, there aie 
many different tjqies of play. Almost all children eu- 
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gage in some activities, and regard them as play, 
which adults might regard as work or even drudgery. 
For example, adults might class knitting, baking 
cookies, or making things out of wood as work or 
drudgery. Because the child does these activities 
voluntarily and continues only as long as they are fun, 
they are forms of play. American children engage in 
the following types of play: 

Exploratory play satisfies the child’s curiosity. 
Babies like to pull their hair and poke their fingers 
into their noses, eyes, and navels. They get fun from 
watching their fingers move, sucking their fingers and 
toes, and looking at themselves in the mirror. Later 
they like to explore everything within reach, such 
as toys or any object in the home. Exploratory play 
does not die out with babyhood. Children love to ex- 
plore empty houses, attics, basements, and everything 
in the homes and stores they visit. They like to go 
on hikes and picnics to explore new terrain and on 
motor trips to new areas of the country. 

Make-believe play is popular between the ages of 
three and six. During these years the child’s imagina- 
tion develops faster than his reasoning ability. He 
can imagine himself a policeman, a sailor, a flier, or 
any other person he wishes. He imagines his stuffed 
animals, dolls, or tin soldiers have life qualities, 
and he plays with them as if they were living crea- 
tures. A few stage props and a bit of costuming are all 
he needs to help dramatize events of interest to him. 

By the time the child reaches school age, his rea- 
soning ability has developed to where it acts as a 
check on his unbridled imagination. As a result, make- 
believe play loses some of its appeal. He gradually 
abandons it for other forms of play more in keeping 
with his increasingly mature level of development. 

Constructive play consists of making things just 
for the fun of doing so. It may be building houses in 
sand, painting, crayoning, modeling in clay, weaving, 
knitting, cutting and pasting, or making collections. 
While he often uses what he makes, this is not the 
primary reason for the construction. The fun of mak- 
ing it is what appeals to him. 

Games are play in which the child usually competes 
with others in activities controlled by some rules. 
Games may be played indoors — the “mother” games 
of babyhood, as pat-a-cake or peekaboo, and the card 
and guessing games of older children. They may be 
played outdoors, as tag, hide-and-seek, or cops-and- 
robbers. In early childhood outdoor games are more 
popular. In late childhood and adolescence indoor 
games, especially the guessing and card games, pre- 
dominate. {SeS also Games.) 

Sports are similar to games in that they have rules 
and regulations. They differ in that the rules are 
stricter, each player usually has a specific role to 
play, and all sports require strenuous physical 
exertion. Favorite American sports are baseball, foot- 
ball, basketball, tennis, bowling, hockey, and swim- 
ming races. Boys are usually fonder of sports than 
are girls^ although both indulge in sports appropriate 

to their nwn se.kes. 
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WORK OR PLAY? 



For these children, rolling this log is sheer play. To an adult, 
a similar task might be work or even drudgery. 


Amusements are forms of play in which the child 
gets pleasure from being a spectator. Among younger 
children, looking at the comics and at television, 
being read to, and listening to the radio are favorites. 
Older children like to read to themselves, watch tele- 
vision, listen to the radio, and go to movies. At every 
age — childhood, adolescence, adulthood — watching 
people do things, watching animals, and listening to 
music are popular amusements. 


Values of Play 

Play has many values for the child. It is a good way 
to keep him occupied and out of mischief. Even better, 
it serves to promote growth and development. Chil- 
dren who have the time and energy to play develop 
into healthier, more wholesome people than do chil- 
dren whose playtime has been limited by poor health 
or by the necessity for assuming adult burdens. Fur- 
ther, children who are encouraged to engage in many 
types of play have a better rounded development than 
those whose play is limited to a few activities. 

Physically, the child beneflts from play by strength- 
ening his muscles, by developing co-ordination or 
skills that wiU serve as foundations for skills he wiU 
use later in life, and by developing a healthy appetite. 
He uses up exeess energy whieh would otherwise find 
outlet in nervous maimerisms or interfere with rest- 
ful sleep. Resistance to disease is also inereased by 
play, especially by strenuous outdoor games and sports. 

The psychological values of play are even greater 
than the physieal. Memory and imagination are har- 
nessed and used for many of the child’s play activ- 
ities. He learns to concentrate attention on things 
that interest him, an ability that will prove useful m 
school and in later life. Through play with other chi - 
dren, whether with toys, games, or sports, the chi 
learns to co-operate, to be a good loser as well as a 
good winner, a follower as well as a leader. He develops 
initiative and ingenuity in planning play activities. 
These are qualities he can use all his life. 
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PLAY AT BOTH WATCHING AND DOING 



Here at a children’s zoo, young people get a chance to observe 
small animals at close range and even to play with them. 



concrete pipe make good play equipment for 
‘mg and climbmg youngsters at this park playground. 



■/PLAY 

Personality traits that lead to good social adjust- 
ments are developed better in childhood play than in 
any other way (see Personality). The child learns to 
share, to be unselfish, to co-operate. He learns to be 
honest, to respect the rights of others, to submerge 
his personal interests for the sake of the group. He 
learns to share the limelight with others instead 
of demanding it for himself and to be cheerful no 
matter how things turn out. The more of his playtime 
spent in play with other children, the more likely 
these personality traits are to develop. 

In play the child develops important attitudes 
toward the problems of life. From play he learns to 
approach any actiidty with a “this is fun” attitude 
instead of looking at it as a task that must be done 
whether he likes it or not. The more he plays, the 
more firmly established this attitude vdll be and the 
more likely it ufill carry over into ever 3 d;hing he does 
as he grows older. Finally, from the child’s play come 
interests that frequently develop into hfelong hobbies. 
These hobbies may prove to be the greatest benefit 
derived from play. 

Essentials to Play 

Because play means so much to a child, it is impor- 
tant that he gets maximum benefit as weU as maximum 
pleasure from it. If play is to mean all it should, the 
following essentials must be fulfilled: 

1. The child must learn how to play. Play is not an 
instinct; it is learned. Merely giving the child play 
equipment and time to play is not enough. He must be 
shown how to use them in a way that will give him the 
most enjoyment. True, children will work out ways of 
using their toys, balls, crayons, and sand for them- 
selves. However, without the help of someone more 
experienced than they, they are likely to work out 
play methods that will offer far less enjoyment than 
they could have if some direction were given. 

2. The child must have play equipment. This does 
not mean toys alone but equipment for every t 3 qie of 
play — looking at pictures, listening to music, playing 
games, or making collections. Onlj'- when a child has 
a variety of play equipment and adequate space to 
keep it will he be able to play in enough different 
ways to avoid boredom. 

3. The child must have energy for play. I^Tien a 
child has many responsibilities at school or at home, 
he will be too tired to enjoy the plajdime he has. 
The child in poor health or suffering from some chronic 
ailment is likely to hmit his play to activities that 
require a minimum of exertion. Only when a child 
is in good health and when his energy is not sapped 
by other exertions can he get the maximum pleasure 
from play. Only then can he engage in enough differ- 
ent types of play to get the physical and psycholog- 
ical benefits play should give. 

4. The child must have space to play in. A baby 
can enjoy his toj’s and explore his body and his en- 
vironment in a small place. With each new year the 
child’s play becomes more varied and needs more 
space. When deprived of space, as in the slum districts 
of large cities, children are forced to use the crowded 


PLAY 


- 318 


OUTDOOR AND INDOOR PLAY 



This meny-go-round is also great fun for climbing and playing 
tag. It is suitable for children from many different age groups. 



Pinning the tail on the donkey is one of the best of party games, 
and it is enjoyed by younger and older children alike. 


streets and sidewalks. Many children in limited space 
confine their play to types which require a minimum 
of exertion. 

5. The child must have playmates. There aie certain 
types of play that can be carried out alone, but they 
are few and not too much fun. For example, a child 
can read, look at comics, listen to the radio, watch 
television, play with some of his toys, or even play 
some indoor games alone. But most forms of play are 
more fun if other children participate. 

When a child lacks playmates, either because of geo- 
graphic isolation or because he makes himself unpop- 
ular, his scope of play activities is greatly limited. 
As a result he loses many of the benefits play can 
give. The child who has many playmates has the op- 
portunity to engage in almost every type of play and 
is thus seldom bored. The monotony of playing in the 
same way day after day is relieved, and his play proves 
more beneficial to him. 

Play Changes with Age 

As children grow older, marked changes take place 
in their types of play and in the amount of time de- 
voted to them. These changes result partly from phys- 
ical and mental development and partly from environ- 


ment. For example, a child who enjoys playing with 
toys may be forced by social pressures or by ridicule 
from his fiiends to abandon it sooner than he himself 
would outgrow it. Social pressures determine to a 
large extent what form of play he will engage in at 
different ages. For example, if baseball is the pop- 
ular sport in his neighborhood, he will play it even 
if he prefers some other sport. 

With each passing year, the child has less time to 
play than he formerly had. School and home duties 
take more and moie of his time. Even though his Mak- 
ing hours gradually increase, he still does not have 
as much playtime as before. The greatest decrease 
in playtime comes in adolescence, when the child goes 
into junior or senior high school, and later as a young 
adult, when he goes to college or to work. The reduced 
plajdime forces the child to select the type of play 
which best fits into his daily life and which is popular 
among his friends. 

Specific names have been given to different ages 
characterized by certain forms of play. Babyhood is 
known as the “exploratory play age” because most of 
the baby’s play is e.vploratory. The preschool years 
are called the “toy age” since most of a young child’s 
play revolves around toys — for dramatization, for 
construction, or for exploration. Late childhood, 
from the time of entering school until biological ma- 
turing sets in, is referred to as the “play age.”_ 

The “play age” is so called because at this time 
there is a transition from simpler to more complex 
play. At first the child plays much as he did when he 
was younger, with toys and with his playmates m 
simple neighborhood games. Each year as his body 
grows and his mental development advances, the sim- 
ple play of his earlier years becomes less and less ade- 
quate. Gradually he gives up his toys and games m 
favor of more mature types of play, sports, movies, 
reading, and construction. 

By the time the child reaches adolescence, he has 
largely put aside childish play. Now he plays much 
as a young adult does. He concentrates on sports as 
an active participant or as a spectator. He enjoys 
dancing and talking with members of the opposite sex. 
He reads, especially fiction with adventurous or ro- 
mantic themes. He likes to listen to music, to go to 
the movies, to make things, and to watch television. 
Narrowing down of playtime brings a narrowing down 
of play interests. The forms of play he carries m o 
his adult years depend partly on how much free time 
he has for play and partly on’ what he finds most en- 
joyable as he progresses through the childhood years. 
{See also Adolescence; Child Development.) 


Books about Play 

Carlson, B. W. Fun for One — or Two (Abingdon, 1954). 
Hartley, R. E. and others. Understanding Children s 
(Columbia Univ. Press, 1952). _ , .i 

Horwich, F. R. and Werrenrath, Remold, Jr. Ding Dong c 
Book (Rand, 1953). , 

Jackson, Lydia and Todd, K. M. Child Treatment ana ue 
Therapy of Play (Ronald, 1950). 

Kepler, Hazel. Child and His Play (Funk, 1952). 

(See also Book list on Games.) 
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Simple Games from Babyhood to School Days 


A LTHOUGH the small baby is too young to play 
romping or complicated games, there are many 
simple games to play, which will develop both body 

andinteUigence.The 
simplest is probably 
“Peek-a-boo.” 

Peek-a-boo. The 
mother hides her 
face, says “Where 
is mother?” and 
then peeps out mth 
the call of “Peek-a- 
boo.” “This little 
pig went to mar- 
ket,” played on the 
toes, is another old 
favorite. 

Most babies like 
to be danced on the 
knee or on a pranc- 
ing foot. An amus- 
ing nonsense verse 
may accompany the 



“This is the way the ladies ridel” 



“Dance, Thumbkin, Dance” 


trotting, which is good exercise for the baby’s body: 
This is the way the ladies ride; 

Tri, tre, tre, tree, 

Tri, tre, tre, tree! 

This is the way the ladies ride, 

Tri, tre, tre, tre, tri-tre-tre-tree! 

(Move foot with quick jerky up-and-down movemenf) 

This is the way the gentlemen ride; 

Gaiiop-a-trot, gallop-a-trot! 

This is the way the gentlemen ride, 
Gallop-a-gallop-a-trot! 

(Move with slow long up-and-down movement) 

This is the way the farmers ride; 

Hobbledy-hoy, Hobbledy-hoy! 

This is the way the farmers ride; 
Hobbledy-hobbledy-hoy! 

^’’dh " hohhledy-hoy” move fool with wide sideudse movement 
almost throwing child off) 

Here’s a Ball. Finger plays, such as “Pat-a-cake,” 
nsive always been popular. One of the favorites is 
Here’s a ball for Baby,” played as shown below. 
Here’s a ball for Baby, 

Big and soft and round! 

Here is Baby’s hammer — 

O, how he can pound! 


Here is Baby’s music — 

Clapping, clapping so! 

Here are Baby’s soldiers. 

Standing in a row! 

Here is Baby’s trumpet, 

Toot-too-toot! too-too! 

Here’s the way that Baby 
Plays at“ Peek-a-boo!” 

Here’s the big umbrella 
Keeps the Baby dry! 

Here’s the Baby’s cradle, 

Rock-a-baby-by! 

Dance, Thumbkin, 

Dance. "Whenever the 
word “Thumbkin” 
occurs in this game, 
the thumbs should be 
kept in rapid motion. 

At the word “merry- 
men,” aU the fingers 
are in fluttering movement; and so with “Foreman,” 
the first finger; “Longman,” the second finger; “Ring- 
man,” the third finger; and “Littleman,” the fourth 
finger. 

Dance, Thumbkin, dance. 

Dance, ye merrymen, everyone. 

For Thumbkin, he can dance alone, 

Thumbkin, he can dance alone. 

Dance, Foreman, dance. 

Dance, ye merrymen, everyone. 

But Foreman, he can dance alone, 

Foreman, he can dance alone. 

Dance, Longman, dance. 

Dance, ye merrymen, everyone. 

For Longman, he can dance alone, 

Longman, he can dance alone. 

Dance, Ringman, dance. 

Dance, ye merrymen, dance. 

But Ringman cannot dance alone, 

Ringman, he cannot dance alone. 

Dance, Littleman, dance. 

Dance, ye merrymen, dance. 

But Littleman, he can dance alone, 

Littleman, he can dance alone. 

Simon Says “Thumbs Up.” The leader calls out 
“Simon says ‘thumbs up’,” “Simon says ‘thumbs 
down’,” or “Simon says ‘wiggle waggle’.” The other 
players must do what Simon says, not w'hat he does. 
The leader tries to confuse them by using the wrong 
action with his thumbs. 


“HERE’S A BALL AB^^^AFM^RITE OF THE VERY YOUN^ 



Asmniii, ,, — ' . — Vpcture represents the ball, (2) the hammer, (3) the music, 

recit^iD before he can talk, enjoys hearing his ™°ther g soldiers, (S) the trumpet, (6) peek-a-boo, (7) the umbrella, 

gesto ‘Sere’s a ball for Baby” and watching her n^e the (4) verses me given in full in the text above! 

‘ as shown in these pictures. In the first picture her (8) tne crame. 
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POLLY PERKIN 






Pol-ly Per -kin, Hold on to ray jer - kin, Hold on to my gown, That’s the way we march to townl 

As soon as the baby can walk, he enjoys games 
which involve marching or running around while 
singing a lively tune, such as “Polly Perkin.” A num- 
ber of other games and amusements for small children, 
are described in the following suggestions. 

Polly PerMn. The children form in line, grasp the 
dress or coat of the child ahead, and march about, 
perhaps through several rooms, singing the song above. 

Guessing Game. The players form a circle, tvith 
one child, blindfolded, in the center. One child in 
the ring goes quietly out of sight; then the blindfold 
is removed from the child in the center. The children 
sing the song given below, while the center child tries 
to guess who left the ring. If he fails, he has a second , 
trial while a different player leaves the ring. After 
that, another player is chosen to be blindfolded. 

Little Sally Waters. Another singing game of which 
a party of little tots never tire is “Little Sally Waters.” 

They catch hands and form in a circle around “Sally” 

GUESSING GAME 



“Polly Perkin, hold on to my jerkin.” 














Now tell, lit - tie play-mates, who is gone from the ring. And if you guess right-ly, we will clap as 

LITTLE SALLY WATERS 


—w 

we sing, 








~ — » r — 


= 1 = 


Lit - tie Sal - ly Wa - ters, sit - ting in the 


sun; 


Cry - ing and weep - ing for 



who sits in the center of the circle; as they sing they 
slowly circle around “Sally.” As the last word is sung 
they all stop. “Sally” rises and makes her selection. 
The one selected becomes “Sally” and the song and 
game starts over again. 

Human Ten Pins. A group of 8 or 12 children stand 
in a row like bowling pins. Ten or fifteen feet away a 
line is drawn on which the “bowler” stands. He rolls 
a soccer ball towards the human ten pins, and the pin 
which is struck falls to the ground. If in falling the 
pin strikes another pin, that one also falls over. The 
dead pins then leave the group and the bowler has 
a second turn. The last pin standing takes the place 
of the bowler in the next game. If more than one pin 


is left after two throws, the bowler may choose who 
is to be the ne.xt bowler. In scoring, each pin knocke 
down counts one point. 

Quack, Quack. This game requires 9 or 10 children 
and may be played by many more. The child w'ho is 
to be “It” is blindfolded and stands in the middle ol 
a ring made by the others. He holds a cane. 1 1® 
children in the ring move quietly around. 
while, the blindfolded child raps on the floor ^ 
cane, and the children stop moving. The blindfolde 
one then puts his cane on some child in the ring. I J® 
child touched by the cane must say “Quack, quae 
in a disguised voice. If the blindfolded child 
whom he has touched, then that child becomes It- 
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Pleiades iple'yg.-dez). The group of fixed stars 
known as the Pleiades were once, according to 
Greek mythology, the seven daughters of the Titan 
Atlas. According to one story, they killed themselves 
from grief at the fate of Atlas, their father, who was 
compelled to bear the weight of the heavens on his 
shouldeis. According to another, they were com- 
panions of Artemis (Diana) and were rescued from 
the hunter Orion by the gods and set aloft in the sky. 
Only six of the stars are easily visible. The seventh, 
called “the lost Pleiad,” was said to hide herself for 
shame because she had married a mortal. There are 
scores of fainter stars in the group, which forms 
part of the constellation Taurus (the Bull). 

Plover (pluVer or plo'ver). Some of our greatest 
bird travelers belong to the plover family, Adost of 
them cover great distances in the fall and winter mi- 
grations, but the golden plovers and the semipalmated 
plovers are the champions, for they breed in the 
Arctic and winter in South America from Brazil to 
Patagonia. (For map showing the routes of the golden 
plover, see Migration of Animals.) The Pacific golden 
plover migrates between Alaska and the Hawaiian 
Islands, China, and Australia. Black-bellied plovers 
breed all around the rim of the Arctic and migrate 
Eouth to Australia, India, South Africa, and South 
America. Killdeers winter from New Jersey, Indiana, 
and California to as far south as Venezuela and 
Peru. They breed from central Mexico to northern 
Canada. 

These members of the shore-bird group are smaller 
than most of their relatives, ranging from 7 to 12 
inches. Since their short bills are not well adapted 
to digging in mud or soft sand, they often feed far 
inland. They usually lay four dark-spotted eggs in 
nests on the ground. In summer plumage, the black- 
bellied plover is blackish brown below and black and 
nhite above; above the eye its head is white. The 
golden plover is black underneath with conspicuous 
yellow spots above. The semipalmated plover has a 
bck ring around its neck, with crown and upper 
^^I'k brownish gray and lower parts white. The 
'illdeer is w'hite underneath and olive brovra above, 
iiith two black bands on the breast and two on the 
pictures in color, see Birds; Egg.) The 
‘ ooer destroys many insect pests. 

Among the Old World plovers are the golden, the 
and the ringed plovers. An interesting bird is 
c spur-winged plover, or crocodile bird. It is an 
plover w'hich picks parasites from the mouth 
e crocodile (see Crocodile). 

Closely related to plovers are the lapwings, or 
S'pen plovers, wMch occasionally stray across the 
Ocean to North America. 

oft snipe, sandpipers, avocets, stilts, and 

de birds, form the superfamily Charadrioi- 

scf belong to the family Charadriidae. The 

" of the black-bellied plover is Squatarola 

j of the American golden plover, Phwialis 

semipalmated plover, Charadrius 
of the killdeer, Oxyechus vodferus. 


PLOW 

Plow. The plow is the basic tool of the farm. It 
is the first implement used in preparing a seedbed 
for crops. With it the ground is broken and pulver- 
ized. Plowing also adds more humus and general 
fertility to the soil by covering the vegetation and 
manure. It destroys w'eeds. It helps the soil retain 
moisture and circulate air. It destroys insects and 
helps prevent wind erosion. 

The moldboard plow is widely used. It is good in 
many kinds of soil and is especially useful in turn- 
ing under and covering crop residues from the pre- 
vious season. The disk plow is used for soils that 
are sticky when wet and hard w'hen dry. 

The Moldboard Plow 

The working part of the moldboard plow is called 
the bottom. Its parts — the share, the landslide, and 
the moldboard — form a three-sided wedge. It uproots 
and turns over the furrow slice, leaving an open 
trench, or furrow, ready for seeding. 

The simplest type of moldboard plow is the walking 
plow, shown in the picture below. The sulky plow is 
horse drawn and has a seat for the operator. The 
single-bottom plow is balanced on two wheels and is 
pulled by a tractor. Gang plows are tractor-drawn 
moldboard plows with two to five bottoms. Some two- 
bottom and aU three- or more bottom plows have a 
rear furrow wheel in addition to the two side wheels. 
There are also many special-purpose moldboard plows. 

The Disk Plow 

The disk plow is a round concave steel disk, sharp- 
ened on the edge and varying from 24 to 34 inches in 


ANCIENT AND MODERN PLOWS 



Primitive wooden plows like this could do little more than 
scratch the surface of the soil. Similar ones are still used 
in the more remote parts of India and Africa. 



This simple walking plow is used today on small farms. The 
first successful steel walking plow was invented by John Lane in 
1833. Later moldboard plows are adaptations of this one. 
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THREE POPULAR PLOWS 

I 




This tr'>iling four-bottom disk plow is pulled bv a tractor. The 
two solid wheels are furrow wheels; the third is a land wheel. 



the soil and prepares the seedbed. The operator walks behind. 

diameter. It rolls instead of slides along the furrow. 
The disk plow is used in earth too hard for the mold- 
board; and it scours, or cleanses itself, in earth that 
is inclined to stick to the moldboard. 

The sulky disk plow is a horse-drawn single-bottom 
plow with a seat for the operator. The gang disk plow 
is horse drawn and has two or more bottoms. The 
trailing disk plow is pulled by a tractor. As its 
name implies, the direct-connected plow is hitched 
directly to a tractor. It has a single rear wheel. 
The integral-mounted disk plow is part of the tractor 
itself, mounted on the side between the front and 
rear wheels. 

The rotary plow is unlike the moldboard or disk 
plows. It has a series of cutting knives, or tines, 
mounted on a horizontal power-driven shaft. Some 
types are tractor drawn; others are self-propelled. 


Plum. Wild and cultivated plums come from Amer- 
ica, Asia, and Europe. They range in size from a 
cherry to an egg and vary in color from purple or dark 
blue to red, yellow, or green. 

The United States is well supplied with hardy varie- 
ties adapted to all kinds of soil and practically every 
section of the country. When this continent was 
first settled by white men, many varieties of plums 
were found growing in different regions. These have 
been improved by cultivation and flourish in the 
orchards of their native regions. Among them are 
the comparatively useless beach plum of the Atlantic 
coast; the Canada, the Chickasaw, and the wild red, 
each in its section; and the wild goose, also a red 
plum, popular in the Central States. It is so called 
because the parent tree grew from a seed taken from 
the crop of a wild goose. 

In addition to the native varieties, cultivated plums 
from Europe have been introduced and flourish 
especially in the New England States and on the Pa- 
cific coast. Among these are the English damson, a 
small oval purple plum, and the small high-flavored 
green gages, as well as a number of egg plums. Many 
fine varieties of Japanese plums are adapted to growth 
in the Pacific coast region. This region is the leader in 
plum growing and the center of the important prune 
industry of this country. The prune is a plum (all 
plums belong to the genus Prunus) and the most 
important food variety. {See also Prune.) 

The Bartlett plum is a “sport” variety which has 
the flavor of a Bartlett pear. It was developed by 
Luther Burbank. Plums with small stones and with- 
out any stones at all have also been developed under 
cultivation. Plums are grown from seed only for the 
sake of new varieties; old varieties are perpetuated by 
budding and grafting. 

Plumbing. The supply of water and the disposal of 
sewage in homes and other structures have become 
highly developed in the 20th century. Throughout the 
world the United States is known for its efficient 
plumbing, both in urban and in rural areas. Clean, at- 
tractive bathrooms promote health and prevent dis- 
ease. Laborsaving kitchens make the housewife’s tasks 
of cleaning and cooking easier and more convenient. 

In cities, water mains and sewers under the streets 
supply water and dispose of sewage from buildings 
(see Water Supply; Sewerage). On farms, wells an 
septic tank systems must be installed for these pur- 
poses (see Water; Pump). . , 

The supply of germ-free water and the safe dispose 
of sewage are important for public health. Therefore 
states and cities have plumbing codes or regulation^ 
Usually permits are required for installations an 
the work must be inspected. Some codes permit on y 
licensed plumbers to install plumbing. 

Parts of a Plumbing System , 

Plumbing is the installation and maintenance o 
pipes and fixtures for carrying and using water, liqui s, 
and gases. Plumbers may install heating plants, gas 
lines, and refrigeration equipment, but usually spe- 
cialists do this work. 







meaning “lead,” at a time when pipes 
of this flexible metal were widely- 
used in plumbing (see Lead). 

Separate pipes convey hot and cold 
water. In most cities a water meter 
is installed so that a charge can be 
made for the amount of water used. 
Air chambers on water-supply pipes 
eliminate pounding noises when fau- 
cets are turned off (see Meters). 

The drainage system is made up of 
drainage lines, traps, and vent lines. 
Drainage lines carry the discharge 
from fixtures to the street sewer, 
septic tank, or other disposal sj’-stem. 
They are called stacks if vertical, 
and branches, if horizontal. Soil 
lines convey the discharge from 
water closets; waste lines carry dis- 
charge from other fixtures. 

Drainage lines are of greater di- 
ameter than water-supply hues. They 
are made of cast iron, galvanized 
wrought iron or steel, concrete, cop- 
per, brass, asbestos cement, bitumi- 
nized fiber, lead, or vitrified clay 
(see Brick). Water flows in drain- 
age lines by gravity, whereas in wa- 
ter-supply lines it moves under pres- 
sure. Drainage pipes therefore must 
have the proper slope or pitch. 
Cleanout plugs in the lines permit 
remedying clogged pipes. 

Traps for fixtures are drums, 
P-shaped elbows, or other devices, 
which retain some of the water flow- 
ing through them to form a water 
seal against the entrance of sewer 
gas into the house. 

Vent lines keep injurious and of- 
fensive sewer gas from entering the 
house, equalize air pressure, and 
prevent breaking of the water seal 
in traps by siphonage (see Siphon). 


House plumbing consists of three main divisions: 
Mures, water-supply system, and drainage system, 
unibing fixtures serve many purposes. The bath- 
I'oom may have a washbowl, bathtub, shower, and 
'^^ter closet. In the kitchen there is a sink, perhaps 
dishwasher or garbage disposer. The basement 
Of utility room may have a laundry tub, water heater, 
"0 or softener, and washing machine. Garden hoses 
^unect to outdoor sill cocks, or faucets. Fixtures are 
yitreous china, porcelain enameled cast iron or 
’ ®^yiuless steel. Monel metal, or cement. Faucets 
drains of chrome-plated brass are common. 

.1 ® ^“0 water-supply system, water flows from the 
usi II to the fi.xtures. These lines are 

0 y galvanized wrought iron or steel pipes, brass 
pj pipes, copper tubing, or plastic pipes, 

fug got its name from the Latin word plumbum, 


Vent stacks rise vertically and protrude through the 
roof of the house to the atmosphere outdoors. 

The drainage system must be so designed that con- 
taminated water cannot enter the water-supply pipes 
through a cross connection. Polluted water may flow 
back into the water-supply system if the water-supply 
opening is below the overflow level of a fixture. The 
amoebic dysentery epidemic in Chicago in 1933 during 
the Century of Progress Exposition was caused by 
poorly designed plumbing in a hotel. 

Some codes require a separate storm-vmter drainage 
system for rain water from roofs, footings, and paved 
areas. Some also stipulate that water from the kitch- 
en sink must pass through a grease trap or catch basin. 

Common plumbing troubles include leaks in faucets, 
water closets, and pipes; freezing and clogging of 
pipes; and scale and corrosion from hard wafer. 
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Plutarch (about a.d. 42-120). No historian of 
ancient times has been more widely read or has had 
more influence than this keen-eyed essayist and biog- 
rapher. Plutarch’s ‘Lives’ has been called “the food 
of great souls’’ for its wealth of wisdom. Shakespeare 
drew the plots of several plays from its stories. 

Plutarch was not a critical historian. He was in- 
terested primarily in character, and so he blended 
fact and legend into a tangle which only modern 
scholarship has been able to separate. Despite this de- 
fect, his biographies remain one of the foremost 
sources of information about classical antiquity. 

The ‘Parallel Lives of Illustrious Greeks and 
Romans’ are written in pairs, and they contrast the 
careers and qualities of such men as Demosthenes and 
Cicero, Alexander and Caesar, Pericles and Fabius. 
Besides these, Plutarch wrote about 60 ethical essays, 
known as the ‘Opera Moralia’, discussing such sub- 
jects as “The Education of Children,’’ “How to Get 
Benefits out of Enemies,’’ “Advice to the Married.” 

Plutarch was born at Chaeronea in Boeotia, a dis- 
trict of Greece. He was educated in philosophy in 
Athens, and spent several years in Rome, where he 
lectured on philosophy and enjoyed the friendship of 
learned men. In his last days he was a magistrate 
and priest in his native city. He was sought after 
for his delightful and scholarly conversation, and a 
school gathered about him to listen to his lectures. 
Pluto. In Greek and Roman mythology Pluto 
was the god of the lower world. He was first called 
Hades (“the unseen”) and was represented as pitiless 
and fear inspiring. Later his character changed and 
he became a beneficent god, bestowing blessings pro- 
duced in the depths of the earth. His name was 
changed to Pluto (“giver of wealth”). IVhen Zeus, 
Poseidon, and Hades cast lots for the kingdoms of 
heaven, the sea, and the infernal regions, the last 
fell to Hades. Here he ruled with his wife Perseph- 
one over the dead {see Hades). 

Plutonium. The third atomic bomb exploded was 
made from the metallic chemical element 94, plutoni- 
um. This superbomb destroyed Nagasaki in 1945 with 
an explosive force of 20,000 tons of TNT. Plutonium 
also has uses in peace — as fuel for atomic power plants 
and to produce radioactive isotopes for research. 

Scientists long believed that only 92 elements 
existed (see Chemistry; Periodic Table). Then in 1934 
Enrico Fermi, the Italian-born physicist, believed he 
had transmuted, or changed, element 92 (uranium) 
into elements 93 and 94 by bombarding its atoms with 
slow neutrons. Actually he had fissioned, or split, the 
uranium atom. The German scientists Otto Hahn 
and Fritz Strassmann established this in 1939. 

The discovery of element 93 came in 1940 when 
Edwin M. McMillan and Philip H. Abelson bom- 
barded uranium with neutrons in a cyclotron at the 
University of California. McMillan named this first 
man-made element neptunium (Np) after Neptune, 
the planet after Uranus in the solar system. 

In the same year Glenn T. Seaborg, McMilkn, and 
two associates bombarded an isotope, or variety, of 


uranium (U-23S) with deuterons and changed it suc- 
cessively into U-239, neptunium (Np-239), and then 
into element 94 {see Atoms). Seaborg called it plutoni- 
um (Pu) for Pluto, the planet beyond Neptune. This 
element decays slowly, with a half life of ^,000 }'ears. 
It is a bright metal and looks like uranium, nickel, 
or silver. It is hard and heavier than lead. 

The plutonium isotope Pu-239, discovered in 1941 
by Seaborg and his associates, is one of the few ma- 
terials whose atoms will fission and sustain a chain 
reaction in an atomic bomb. The uranium isotopes 
U-233 and U-235 will also fission. U-233 is made 
from the element thorium, while U-235 makes up a 
small part of natural uranium, wliich consists largely 
of U-238 {see Uranium). The first two atom bombs 
were made from U-235. Plutonium, however, is more 
easily made from U-238 and is less costly. 

Minute quantities of plutonium occur in uranium 
ores. Scientists manufactured the large amounts 
needed for the bomb in nuclear reactors. The first of 
these chain-reacting piles began operation at the 
University of Chicago in 1942. A pilot plutonium- 
producing plant at Oak Ridge, Tenn., was operating 
by 1943. A large-scale plant at Hanford, Wash., be- 
gan work in 1944. The tremendous heat of its reactors 
is cooled by water from the Columbia River, 

Industries can use the reactor’s heat in power plants 
directly or by producing steam for turbines connected 
to electric generators. Reactors that produce more 
plutonium from U-238 than the amount of U-235 
“burned,” are called “breeders.” The first breeder 
reactor was completed in 1953 at Aroo, Idaho. 

A useful by-product of reactors are radioactive 
isotopes {see Radioactivity). Elements are put into a 
pile and become radioactive by absorbing neutrons. 
These “tagged atoms” are used in research in basic 
science, agriculture, Industry, biology, and medicine. 

THE HANFORD PLUTONIUM PLANT 

r 



This is one of the production units of the Aton^ 'Enct^ 
mission's huge plutonium-producing plant at nlants. 

It makes plutonium for atomic bombs or nuclear powe p 
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PLYMOUTH 


Plymouth, England. The famous seaport from 
which the Pilgrim Fathers sailed in the Mayflower 
is the westernmost of England’s Atlantic ports. It is 
at the head of Plymouth Sound in southw'est Devon- 
shire, a section of England noted for its gardens, 
hedges, beautiful green fields, and qifiet country lanes. 
The city gets its name from the River Plym, at whose 
mouth it lies. 

Beginning in the 1500’s, Plymouth was for centuries 
the home port for many of the expeditions w'hich made 
England the greatest of maritime nations. Sir Fiancis 
Drake left from this port on his world voyage of 
1577-80. Hawkins, Raleigh, and Frobisher are other 
memorable names in the town’s annals. From here in 
1588 the English fleet sailed to meet the approaching 


Armada of Spain. Almost two centuries later, in 1772 
and 1776, Capt. James Cook sailed from Plymouth 
on his voyages of exploration. 

The city today is a busy commercial port, naval 
station, and aviation base. It handles a considerable 
part of England’s transatlantic trade. Its fisheries are 
important. In its IMarine Biological Laboratory sig- 
nificant research has been done. 

In the second World War Pljmouth was a strategic 
point because of its imports and because of its great 
docks and shipjmrds. Hence it was subjected to in- 
tense air raids by the Germans and suffered heav^y 
losses of life and property. Even the commemoration 
stone marking the sailing of the Mayflower was dam- 
aged. Population (1951 census, preliminary), 208,985. 


“A BAND of EXILES on the Wild New England Shore” 

leadership, the colonj’- survived. The Pilgrim Fathers 
feared to let the Indians know how greatly their num- 
bers were reduced. They buried the dead at night and 
leveled the ground to conceal the graves. 

How the Indians Helped 

The settlers were fortunate in their relations with 
the Indians. No tribe lived in or near Plymouth. The 

Patuxet Indians who had 

THE FOUNDATION STONE OF NEW ENGLAND 










DLYMOUTH, Mass. Pilgrim leadeis chose Plj'- 
mouth for their home because it had a broad, shel- 
tered harbor, a large brook of “sweet” w'ater, wooded 
hills to supply timber, and stretches of cleared 
ground. They landed there Dec. 21, 1620 (December 
11 old style), guided by a map made by Capt. John 
Smith. He had named the spot in honor of Plymouth, 
England — the very har- 
bor from which they had 
sailed on the Mayflower 
nearly 14 weeks earlier 
(see ’Mayflower’). 

The settlers were Sep- 
aratists from England 
who came to the New 
IVorld to secure freedom 
of worship. They gave 
thanks and rejoiced that 
their long, hard voyage 
Was over; but greater 
hardships lay ahead. The 
cruel New England winter 
chilled a people already 
weakened by exposure and 
poor diet. -Rffiile they 
were building small dwell- 
ings and a storehouse, 
they had to row through 
he icy surf to their crow'ded quarters on the tossing 
‘ ^^yflower. The store of food was low^ The Pilgrims 
Were not skilled at hunting and fishing or equipped 
®on-fishing boats and gear. 

The “general sickness” soon struck. With symp- 
oms of scurvy and pneumonia it spread through the 
CO ony. At times there were no more than six or seven 
persons to care for the others. Two of these were 
• ?'out Elder William Brewster and bluff Miles Stand- 
> file military leader. Before the winter ended, 
fj? of the members of the Pilgrim band had died. 
I ® W'omen suffered most. Of 18 wives, only four 
f^f 18 husbands, eight were left. Among the 
« "ll?. "as Gov. John Caiwmr. His successor 
as nilliam Bradford. Under his wise and devoted 
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According to tradition, the Pdgmns stepped on tms rock when 
they landed at Plymouth but some histonans doubt it. The first 
to iWwas ^ explormg party sent from the Mayflower, lymg 
off Cape Cod. The rock is protected by a eramte erected 

^ m 1920 , on tne 300 th anmyersary of the landmg. 


lived in the area had been 
wiped out by smallpox 
four years earlier and 
cleared fields lay vacant. 
The neighboring Indians 
proved friendly. Samoset 
and Squanto, two of their 
first friends, had learned 
to speak English from 
explorers and could act 
as interpreters. 

Samoset arranged a 
meeting with powerful 
Massasoit, sachem (chief) 
of the Wampanoags, and 
a treaty of peace was 
signed. It was never bro- 
ken by either side so long 
as any of the signers lived. 
Massasoit proved a loyal 
friend. He notified the Pilgrims when other tribes 
threatened to attack. One day a Narragansett brave 
came bearing the skin of a rattlesnake bound around 
a bunch of arrow’s as a challenge to war. Governor 
Bradford returned the skin filled w’ith bullets, and 
the Indians abandoned the attack. 

Squanto, or Tisquantum, had been captured by the 
crew of an English vessel and sold as a slave in 
Spain. He escaped to England and returned on an 
exploring ship. He and another Indian, Hobomok, 
made their homes in Plymouth. They taught the 
colonists to plant com and to catch herring for fer- 
tilizer bj’ using a weir, or trap, in Towm Brook. "When 
the 1621 han’est was bountiful, the Pilgrims held 
their first Thanksgiving feast (see Thanksgiving). 
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LEYDEN STREET, PLYMOUTH, IN 1627 



The Pilgrims soon replaced their first temporary shelters with 
neat frame houses, like those of their English homeland. The 
tradition that they built log houses is proved false in ‘The Log 
Cabin Myth' by H. R. Shurtleff, from which this illustration 
is reproduced (courtesy Harvard University Press). 

They invited Massasoit, who came with 90 braves. For- 
tunately the Indian hunters brought along five deer. 

The Pilgrims were handicapped by their contract 
with the London merchant adventurers who had sup- 
plied the money for the voyage to 
America. No settler could work the ! 


nor Bradford and other leaders bought out the Eng- 
lish merchants by an agreement to pay off the colony’s 
debts in return for the right to trade mth the Indians. 
Trading posts were built as far away as the Connecti- 
cut Valley and the region now called Maine. 

Plymouth’s most prosperous days came between 
1630 and 1640 when the neighboring Massachusetts 
Bay colony attracted about 16,000 colonists. The Pur- 
itans found a ready market for their corn, livestock, 
and other provisions. This prosperity led to the weak- 
ening of the tight-knit religious colony. The families 
began moving to find pasture for their stock. Plym- 
outh shrank in size and in influence. In 1692 it was 
absorbed by Massachusetts when that colony obtained 
a new charter from the English king. 

Plymouth Today 

The visitor to modern Plymouth finds many remind- 
ers of the past. On the water front is famous Ply- 
mouth Rock under a granite canopy. Here, according 
to tradition, the first Pilgrims stepped ashore. Back of 
the Rock on Cole’s Hill, where the dead had been se- 
cretly buried, stands a statue of Massasoit. None of 
the original houses remain along Leyden Street; but on 
nearby streets there are five which were built later in 
the 1600’s and several erected in the 18th centurj'. 

In Pilgrim Hall, erected by the Pilgrim Society in 
1824, are the patent of Plymouth Colony, granted by 
the Council for New England in 1621 ; the chairs of 
Elder Brewster and Governor Carver; the cradle of 
Peregrine White, first white child born in New Eng- 
land; the Bible of Governor Bradford, printed 1592; 
and the sword of Miles Standish. A National Monu- 
ment to the Forefathers is in northwest Plymouth. 

On Burial Hill, where the old fort was built in the 
summer of 1622, stands a reproduction of the powder 
house. The main floor of the fort was used as a meeb 
inghouse, and cannon were mounted on the roof. 
A project to build reproductions of the old fort, a 
typical drvelling, and the Mayflower wms started m 
1947. Sponsors were Plimouth Plantation, Inc., a 

TANDISH HOUSE IN DUXBURY 


for his own gain. All they pro- 
duced had to be placed in a com- 
mon store. From it the people 
were given food and other necessi- 
ties. When they traded with the 
Indians or cut and sawed timber, 
they had to ship the furs and lum- 
ber to London. The merchants 
were slow in forwarding sup- 
plies. Sometimes they sent over 
settlers who brought no provisions 
and had to be fed from the scanty 
stores. The Pilgrims went through 
many hungry seasons. 

Land was granted to each set- 
tler in 1627. Then each man had 
a reason to work hard and pro- 
vide for his own family. The crops 
improved. The same year Gover- 
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1631 Capt. 


The growinp settlement at Plymouth soon needed additional land, and m lOJi a 
Miles Standish and John Alden founded Duxbury, a few miles to the north, 
story frame house was built in 1666 by Alexander Standish, son of the famous soio 
colonist. Some of its timbers are from the captain’s original dwelling, which hao oiuu 
Note the gambrel roof, which was used in many New England buildmgs. 
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ALONE IN THE NEW WORLD 
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the Mayflower sets sail for its return voyage in April 1621, the Pilgmns stMd on v son^&ing* the 


nonprofit society that adopted the spelling used by 
Governor Bradford. 

Ropemaking was among the earhest of Plymouth’s 
industries, and the towm still has one of the world’s 
largest cordage works. Other manufactures are insu- 
lated vdre, tacks, high-grade woolens, and curtains. 
The country is a leading producer of cranberries. The 
city has a considerable tourist business. Population 
^50 census), city, 10,540; tot\Tiship, 13,652. 
Plyavood. Layers of thmly sliced wood glued to- 
gether form plj’’wood. The grain of each ply nms at 
an angle to the gram of its neighbors. This cross- 
grainmg equalizes the strength along the length and 
'ndth, equalizes expansion and contraction, and pre- 
sents sphttmg. Y\Tien three phes are used, the outside 
Meets are called faces and the inside piece is called 
ne core, ^^^len five or more plies are used, the inter- 
layers are called crossbands. 

The use of plywood dates back to 1500 b.c. But 
* did not become widely^ used until modem methods 
® production were introduced. Previously the plies 
ssare cut from the flat surface of a split log, and no 
Pdes vider than the log itself could be_ produced. 
6day a smooth log, called a peeler log, is revolved 
? ^ lathe against a long cutter blade. This 
j, o5 a continuous sheet of wood) much as paper 
'Unbound from a roll. Any desired thickness from 
^ ^ fortieth of an inch can be obtained. 

X ^re then cut to size, and the required 

'I'nber are bonded together. I^Iodem methods of 
o! use synthetic plastics instead of the 

fj pcs of glue. Among the plastics used are the 


phenolformaldehyde and the urea resins (see Plastics). 
Some plastic-bonded plywoods withstand continuous 
soaking in water without coimng apart. 

Even tougher than these are the plyxvoods perme- 
ated with heat-setting plastics. The pUes are impreg- 
nated with the plastic, then pressed together and 
heated. They umte to form a material stronger per 
pound of weight than steel. These are sometimes 
called by the trade names compreg and impreg. 

■\YTien curved surfaces are required, stnps of im- 
pregnated lay^ers are shaped around forms and set by 
heat and pressure. Airplane fuselages, wings, and 
control surfaces are often made in this way. Their 
hght V eight and their glasslike finish, free from joints 
and rivets, enable the plane to use less power in flight. 
They are also said to be safer, for plywood, unlike 
metal, does not break when subjected to repeated 
bendmg or continual vubration. 

Many prefabricated buildings are constracted al- 
most wLolly of plyw’ood, with plastic-bonded woods 
for the exterior and ordinary plywmod for interior 
wmrk. Beautiful panehng, furniture, cabinets, and 
pianos are made of plywood, with veneers of fine- 
grained hardw'ood for the outer surface (see Veneer). 

Laminated wood is made by gluing two or more 
strips with their grains running roughly parallel. A 
piece of laminated w'ood is no stronger than a piece of 
sohd wood of the same size and kind, but its strength 
is distributed more uniformly and is less likely to be 
affected by the moisture content of the air. Lami- 
nated wnod is especially suitable for roof beams and 
arches, either curved or straight. 
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SWIFT PASSAGE THROUGH PNEUMATIC TUBES 



In this pneumatic tube system earners are whisked from “send” to “receive” in a few 
seconds. The exhaust fan creates a partial vacuum, and incoming air at “send” pushes 
the carrier along. Various earners are shown in the inset above. 


Pneumatic appliances. The devices that harness 
the power of air and make it perform useful work 
are called pneumatic appliances. “Pneumatic” comes 
from a Greek word pneuma, meaning “air” or “wind.” 

In these appliances air is put to work in one of 
several ways. One important method makes use of 
the fact that when air is withdrawn from one end of 
a tube, more air will rush in 
from the other end to take its 
place. The rush of air through 
the tube can push or carry a load 
with it. Another important 
method makes use of the force 
exerted by the expansion of com- 
pressed air. 

An example of the first method 
is the action in a vacuum cleaner. 

Here a suction fan creates the 
rush of air that carries dirt from 
the floor into the cleaner bag. 

The vacuum cleaner is somewhat 
misnamed. It creates only a par- 
tial vacuum which is being con- 
tinuously filled by the inrush- 
ing air. 

How the Pneumatic 

Tube System Works 

Another device for making the 
rush of air perform work is a pneu- 
matic tube system. The moving 
air transports a cylindrical car- 
nicT from one station to another, 
as shown in the picture above. 

Enclosed in the carrier may be 
papers, letters, books, and even 


USING COMPRESSED AIR FOR POWER 



_ 

This worker is ripping up street pavement 
with a paving breaker. The diagram on the 
opposite page shows how the tool works 


such relatively weighty objects as 
small tools. In this system, an 
exhaust fan keeps air withdrawn 
from the tubes. When the opera- 
tor opens one end to insert the 
carrier, enough air enters to push 
the carrier along. Some systems 
use compressed air instead to 
drive the carrier. 

Pneumatic tube systems are in- 
stalled in stores to transmit money 
fiom clerk to cashier and to re- 
turn change and receipts. Of- 
fices use them to send papers be- 
tween departments, and factories 
use them to send small tools from 
storerooms to shops. On news- 
papers, where speed is essential, 
copy is sent from the editors to the 
printers with pneumatic tubes. 

In some cities, long tubes are 
laid under the streets to carry 
mail between post offices or from 
post offices to railway stations. 
In a three-inch tube, for example, 
a loaded carrier can travel 1,000 
yards a minute under a ten-pound air pressure. Sp^ 
of other carriers varies with the diameter of the u , 
the size of the load, and the pressure used. 

Uses for Compressed Air 

When air is compressed into an enclosed coffiamer, 
it exerts a force on the container walls. .? 
the most familiar examples of this is the 

tire. Here the air keeps the tire 
inflated and acts as a cusffion to 
absorb the shocks and jolts im- 
parted by the uneven street or 
road surface. 

The force of air under compres- 
sion can be released as a con- 
tinuous blast. Many different de- 
vices use such an air blast for 
power. The compressed air may 
come from a tank or be supp le 
at the scene of work by a moto - 
driven air compressor. 

Air blasts are used to drive » 
great variety of pneumatic tools, 
such as drills, wrenches, hammem, 
chisels, spades, and tampers, 
of the most spectacular— as 

as one of the noisiest^f th®e 
tools is the paving breaker, shown 
in the picture on this page, 
tool rips its way through f pha h 
brick, or concrete, gouging 
great chunks of material by 
force of the air pressure w 
is behind it. j 

In these tools, the compress 
air is applied to each end o 



piston in turn, as shown in the 
diagrams on this page. Pressure 
at one end drives the piston 
against the base of the tool, and 
alternate pressure at the other 
pushes the piston back to its 
starting position. The moving 
piston itself opens and closes the 
ports that admit the compressed 
an into the piston cylinder. The 
action of the piston is so swift 
that some of these tools can 
deliver several thousand blows 
a minute. 

Spray Guns and Other 
Pneumatic Devices 

If you blow across the surface 
of a dish of water, the blast 
cames oS a quantity of water 
in a fine spray. This action is 
used in devices called spray guns 
for applying paints or spray- 
mg liquids. A blast of com- 
pressed air crosses the liquid 
and a nozzle directs the spray. 
In a common insecticide spray, 
the action of the plunger com- 
presses the air. Paint and cement 
are often applied to surfaces by 
this method. A sandblast can 
be directed against the sides of 
a building to scour off the grime 
and dirt. 

Artists use a similar device 
called an airbrush. This sprays 
pigments on the drawing paper 
much more evenly and with finer 
gradations of tone than are pos- 
sible with the strokes of an ordi- 
nary brush. 

In pneumatic presses the com- 
pressed air is applied to a plunger 
that drives the pressing surface 
down. Other devices employ an 
air-driven motor geared to the 
working tool. Locomotives driven 
by compressed air are often used 
m mines, munitions factories, and 
other places where steam or elec- 
nc locomotives wmuld be danger- 
ous or undesirable. 

. ^^on compressed air is driven 
into a water-filled tunnel or into 
an mverted cuplike chamber under 
jiater, the pressure of the air will 
ocp the water out and provide 
n space in which men can work, 
ompressed air is often used in 

s \\ay foj. driving tunnels and 
oimdations through watery soil, 
n er rivers, and in making foun- 


329 PNEUMATIC 


HOW A PNEUMATIC HAMMER WORKS 



These diagrams show step by step how a pneumatic tool uses compressed air to drive a 
toolhead such as a hammer or chisel. The moving parts are a valve (A), a piston (B), 
and the toolhead itself (C). The compressed air drives the piston back and forth to make 
the tool work. The different movements are shown step by step in the diagrams. 
Here compressed air enters from the tool handle through port 1 and drives the piston for- 
ward. The forward motion pushes air out through port 3. 



The piston moves forward and blocks ports 2 and 3. Air ahead of the piston compresses 
shghtly and escapes through port 4. It starts on its way back to port 6 to begin the work 
of pushing the valve forward, as shown in the next step. 



Here the piston drives the toolhead forward and the power stroke is complete. Air 
from port 6 begins to push the valve forward. This temporarily closes port 1. Air be- 
tween valve and piston escapes through port 2. 



®\ 


y 


iw the valve is in its forward position. Air comes through port 1, passes through a 
annel in the valve into port 5, then passes forward. Entering the chamber at port 4, 
annei m forces the piston back toward its starting position. 



ta. 


actinv through port 4 forces the piston back and closes ports 2 and 3. 
Compressed am ting yaive and the moving piston forces the valve 


a”™?!.®,.®!,! between the forward face of the valve and the moving piston forces 
Air “Uglit^betw^'y^farting position. The tool is now ready for another blow. 
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POCAHONTAS PLEADS FOR JOHN SMITH’S LIFE 





According to Capt. John Smith, Powhatan’s warriors were about to club him to death. Pocahontas 
dashed forward, threw herself between Smith and his executioners, and begged her father to spare 
the Englishman. Smith did not tell this story until 15 years after his return to England. 


dations for structures 
such as lighthouses 
and bridges. (See also 
Tunnels and Subways.) 

Pneumaties is the 
name sometimes given 
to the branch of phj’s- 
ics that treats of the 
mechanical properties 
of air and other gases. 

These include their 
behavior when set 
in motion and their 
elasticity and density. 

It includes also the 
practical application of 
these properties in 
devices and machines 
such as those discussed 
in this article. (See also 
Air; Gas.) 

Po. Italy’s largest 
river, the Po, rises high 
in the Cottian Alps on 
the extreme western 
border. The Po is a 
mountain torrent fed 
by the “aged snows” 
of the Alps and by trib- 
utary streams. In the 
first stage of its 420- 
mile course to the sea 
it falls more than 5,200 
feet in only 21 miles. 

It widens to 425 feet 
as it nears the busy city 
of Turin and moves 
more slowly. At last, 
i\inding sluggishly acioss what has been described 
as “fruitful Lombardj’, the pleasant garden of great 
Italy,” the Po finds its way through its huge delta 
into the Adriatic. 

Fine sediment carried from the Alps and from the 
Apennines increases the area of the delta at the river’s 
mouth about 175 acres every year. Some towns once 
on the coast are now several miles inland. The sedi- 
ment also builds up the river bed. In many places the 
bed is above the level of the surrounding country. 
Many dikes have been built from Cremona to the 
delta, some of them of unknown antiquity. Despite 
the dikes, floods often prove disastrous. 

The Po discharges a volume of w’ater almost equal 
to that of the Rhine. Because of rts great volume and 
wddth it is a hard river to cross. Thus its commercial 
cities such as Piacenza and Turin are found w'here 
there are the easiest fords. The river teems with 
salmon, shad, sturgeon, and other fish as it flow’s 
through Piedmont, Lombardy, and the southern 
edge of Venetia. It has a drainage basin covering 
most of northern Italy. Much of Italy’s grain, sugar 
beets, hemp, and cattle is raised in the Po basin. 


Pocahontas (15957-1617). A thrilling story of 

early settlement in America tells how Pocahontas, 
daughter of the chief Powhatan, saved the life o 
Capt. John Smith. Powhatan’s w’arriors had capturt 
Smith and were about to put him to death when 
Pocahontas pleaded with her father to spare nun. 
Pow’hatan did so and Smith was allowed to go free. 

hlany historians doubt that the incident took 
Smith himself did not mention it in his first publishe 
account of Virginia, although he did tell of Pocahon- 
tas’ visits to Jamestown (see Smith). Only niuc 
later did he include the story in his ‘Generali Histone 
of Virginia’. But it is undoubtedly true that 
hontas helped biing peace betw een her people and e 
early Jamestowm settlers. 

Pocahontas w’as a younger daughter of Powiaton, 
chief of a tribe of Algonquian Indians who lived m 
the tidewater region of Virginia. Her real name was 
Matoaka. The name Pocahontas means “playful 
She often visited Jamestown and the settlers thong 
her a very pretty young girl. , 

As she grew’ older, Pocahontas often brought i 
to the near-starving settlement She also warne 
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the colonists of proposed Indian attacks. While still 
in her early teens Pocahontas went to visit with a 
friendly tribe on the banks of the Rappahannock 
River. In the spring of 1613, Capt. Samuel Argali 
was trading for eom along the river and learned that 
she was near by. Either by bribery or threats he in- 
duced the Indians to turn the girl over to him. Argali 
took Pocahontas to Jamestowm as a hostage. 

The Jamestown settlers treated Pocahontas kindly. 
They converted her to Christianity and baptized her 
with the name Rebecca. At Jamestovm she met John 
Rolfe, a young wido\Yer. He w'as noted as the first 
colonist to grow tobacco as a crop. In 1614 Rohe re- 
quested permission to marry Pocahontas. Governor 
Thomas Dale readily agreed. Powhatan also was 
pleased by the proposal and sent an envoy to the 
wedding. They were married April 5, 1614, in the 
Episcopal church at Jamestown. Their marriage 


POE 

brought an eight-year peace wdth the Indians. This 
gave the colonists time to get firml3’’ established. 

In 1615 the Rolfes’ only child, Thomas, was bom. 
The next year the family, wdth several Indian attend- 
ants, sailed to England for a vdsit. The English were 
very kind to Pocahontas. The king and queen re- 
ceived her at the palace and the Bishop of London 
entertained her. She also renewed her acquaintance 
with Captain Smith, who had returned to England in 
1809. During her stay in London, Smith revised the 
earlier version of his Virginia experiences to include 
the rescue storj’'. In 1617 the Rolfes prepared to 
return to Virginia. Before thej’’ sailed, Pocahontas 
died of a fever. She was buried m St. George’s Church, 
Gravesend. (There a chapel was dedicated to her in 
1952.) Her son wms reared in England. In 1640 he 
returned to Virgmia and married. Through him, many 
Americans trace their lineage to Pocahontas. 


VO^— Unhappy GENIUS of LITERATURE 


pOE, Edgar Allan (1809-1849). Everyone likes a 
thrillmg “ghost” story, filled with mystery and ex- 
citement. The greatest Aonerican teller of such tales 
was Edgar Allan Poe. He wrote of men trapped in a 
taunted, crumbling mansion or caught 
between a yawming pit and a swinging 
pendulum ^ife. He also wrote of mys- 
teries solved by clever deduction — the 
first modem detective stories. Poe's 
poems, like his tales, are of men tor- 
tured by nameless fears and longings. 

Today Poe is acclaimed one of America’s 
greatest writers; but in his owm 
unhappy lifetime he knew little but 
failure. 

Poe’s parents were touring actors. The 
boy was bom in Boston, Mass., Jan. 19, 

1809. Orphaned at three, he was taken 
into the home of John Allan, a merchant 
of Richmond, Va. Mrs. Allan had no 
children and she reared Edgar as her 
son. John Allan accepted him largely to please his 
wife. Later Poe took Allan as his middle name, but 
his signature was usually “Edgar A. Poe.” 

Even as a boy Poe wms moody and changeable. At 
times he enjoyed swimming, hunting, and games. V^en 
he was 15 he swam six miles in the James River against 
tide. He was a lieutenant in a junior militia corps. 
Rut often he would take solitary walks in the woods 
Ur lock himself in his room to write verses. When the 
Joimg mother of a playmate died, Poe was depressed 
Or months. Later he created an idealized portrait of 
her in his poem ‘To Helen’. 

. Allan became one of the richest men in Virgin- 
never formally adopted Poe, but the boy 
ought that he would be named Allan’s heir. After a 
nne, however, Allan grew cold toward him and Poe 
'^^^ud that his place in the family was insecure. 

. yben he wms 17 Poe entered the University of Vir- 
Sniia. Allan gave Poe only a small allowance, and the 


j'oung man soon began ow'ing money. He gambled 
and ran into greater debt. By the end of the year he 
owed $2,500. He was nervous and unstable and he 
began to drink. His body could not tolerate alcohol, 
and only a very little made him first 
intoxicated and later ill. Allan angrily 
withdrew Poe from school, and a few 
months later Poe left home. 

Poe came to Boston with some early 
poems. He persuaded a printer to make 
them up in a small pamphlet. It was 
called ‘Tamerlane and Other Poems’ and 
the title page bore simply; “By a Bos- 
tonian.” Poe’s money was soon gone 
and he enlisted in the army under the 
name of Edgar A. Perry. Army rec- 
ords show* he was five feet, eight inches 
tali, with gray eyes and brown hair. Poe 
was a good soldier. In his tw'o years in 
the army he rose to be regimental ser- 
geant major. But he wanted to become 
an officer, thinking that such advancement would re- 
store him to Allan’s favor. Granted an honorable 
discharge, he sought an appointment to West Point. 

Poe waited for more than a year. Meantime he 
lived in Baltimore with his father’s widowed sister, 
Mrs. Maria Clemm, and her young daughter, Virginia. 
On July 1, 1830, Poe w^as sworn in as a cadet. He 
hated the discipline and the restraint. Mrs. Allan 
had died in 1829, and when John Allan married again 
Poe lost all chance of becoming his heir. He de- 
liberately neglected classes and duties and was 
expelled after eight months. 

For the next four years Poe struggled to earn a 
living as a writer. He returned to Mrs. Clemm’s home 
and submitted stories to magazines. Finally in 1835 
he joined the staff of the Southern Literary Messenger 
and took out a license to marry his cousin Virginia. 
After they were married, Mrs. Clemm stayed with 
them. The Poes had no children. 



Poe’s fame rests on his fasci- 
nating short stones and poems. 
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POE CONCENTRATES ON 



At their Fordham cottage Poe often wrote until late at night. His young wife, Virginia, often stayed 
up with him, even though at the last she was weak and deathly ill. Poe worked by fits and starts; 
but once a story or poem was well launched he could finish it in a few days. 

Poe’s stories, poems, and reviews in the magazine 
soon attracted attention, and he looked for wider op- 
portunities. From 1837 to 1839 he tried free-lance 
writing in New York City and Philadelphia, but 
earned very little. Again he tried editing (1839-42). 

His work was praised, but he was paid little. He 
tried to organize his own magazine but failed. For 
the next two years he turned again to free-lance 
writing. 

Many of his best stories were written as a regular 
part of his editorial work. Even those he sold for a 
fee rarely brought him more than $100 each. Some of 
these were: ‘Narrative of Arthur Gordon Pym’ (1838 ) ; 

‘Fall of the House of Usher’ (1839) ; ‘Murders in the 
Rue Morgue’ (1843); and ‘The Gold Bug’ (1843). 

During this time Virginia showed symptoms of 
tuberculosis. 

In 1844 Poe and his family moved to New York 
City. By now Poe was well known in literary 
circles, and the publication of ‘The Raven’ in 1845 
enhanced his reputation. The Poes lived in a cottage 
in Fordham (now in the borough of the Bronx, 

New York City). They were comfortable for a time. 

But Virginia became sicker, and Poe grew weaker 
and became more dissipated. During the wdnter of 
1846-47 they had little food or fuel. Virginia died 
Jan. 30, 1847. 

After his wife’s death Poe continued to live with 
Mrs. Clemm at Fordham. By now he was increasingly 
depressed and erratic. He courted various women, 
trying to find solace for the loss of Virginia. In 1849 
he became engaged to a childhood sweetheart. 


MASTERPIECE 


who then was a wealthy 
Richmond widow. After 
making wedding plans, 
he started to New York 
City from Richmond, 
but disappeared in 
Baltimore for five days. 


It was near election 
time, and it is very 
probable that he ivas 
kidnaped by a gang 
which was suppl}dng 
fraudulent votes. He 
was found on election 
day, drugged, intoxi- 
cated, and very near 
death. He died with- 
out regaining full con- 
sciousness four days 
later, Oct. 7, 1849. 

During his last years 
Poe was recognized as 
a genius. Since then 
his reputation in liter- 
ature has been secuie 
(see American Liter- 
ature) . In France he is 
the best knorvn Amer- 
ican writer. 

Poet laureate. In ancient Greece the laurel tree 
was considered sacred to the god Apollo, patron of 
poets. Hence poets who won distinction were crorvned 
with a wreath of laurel. Later the same practise was 
followed in Italy. Petrarch and Tasso received this 
honor. In time the word “laureate,” which mean 
originally “crowned with laurel,” came to mean 
“honored” or “eminent.” 

The title “poet laureate” is given in England to a 
poet attached to the royal household. From very 
early times the English kings included poets or min- 
strels in their retinue. Instead of being crowmed wi 
laurel, however, the poets received pensions from t e 
king. Edward III gave such a pension, together wi 
a pitcher of wine daily, to Geoffrey Chaucer. 
Elizabeth I honored Edmund Spenser in a simi a 
manner. James I created the office of court poet or 
Ben Jonson in 1617. Sir William Davenant succee e 
Jonson in 1638 and held the office until his 


in 1668. John Dryden was the first to ^®®®*'^® 
official title of poet laureate; he held it from 1 
to 1700. Today the poet laureate receives approxi- 
mately £100 a year. ~ 

Dryden’s successors, and their terms of > 
have been Thomas Shad well, 1688 - 92 ; Na 
Tate, 1692-1715; Nicholas Rowe, 1715-18; Laurenw 
Eusden, 1718-30; Colley Cibber, on- 

Whitehead, 1757-85; Thomas Warton, 178^ ' 
Henry James Pye, 1790-1813; Southey, 181^- 
Wordsworth, 1843-50; Tennyson, 1 ^ 50 - 92 ; A 
Austin, 1896-1913; Robert Bridges, 1913-30; J® 
Masefield, 1930- 
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POETRY 

The MAGIC of POETRY and the POET’S ART 

How the Music of Verse Is Made hy Rhyme, Meter, and Pattern 


pOETRY. Poetry is one of the oldest of the arts and 
^ one of the most persistent. We do not know who the 
firet person was who had the idea of telling a story or 
expressing a thought in rhythmic, chanting words 
with a strong and easily remembered beat. Perhaps he 
thudded a drum-log by some very early campfire and, 
as he thought of his day’s hunting or the fearfulness 
of the night or his own bravery, began to fit words to 
the rough tune. He would chant and stamp and beat 
as he made those words. Where the words did not fill 
out the tune, he would give a shout or a cry. That 
must have been the earliest and most primitive form 
of poetry — ^rhythmic words, chanted aloud to a rough 
musical accompaniment or to no accompaniment at all 
but the stamp of the chanter’s feet on the ground, the 
slap of his hands on his body to mark the pulse of the 
song. 

He was saying something, but he was singing it 
as well; he was making his words a drum-beat or the 
rush of a storm, a prayer or a call to battle. If he had 
merely wanted to teU his friends that he was hungry 
or that he had seen a fine herd of deer in the forest, he 
would not have needed the drum or the cry or the 
chant. He would have said what he had to say in 
prose, as we do when we write an ordinary letter about 
ordinary things. But he wanted to do more than that. 
He wanted his friends to remember what he said and 
to think about it. He wanted to excite and stir them 
^ he was excited and stirred. So he made a song, 
w words. 

Then, if people liked the song, they would listen. A 
'^ry famous song might be passed down and down 
through the generations by word of mouth, until there 
got to be something sacred about it. Till, at last, 
poems were written down — and Alexander the Great, 
strove to conquer the world, carried Homer’s 
^d’ about with him in a gold casket; and James 
mlfe, the great British general, told his council, on 
he eve of victory, that he would rather have written 

r05r’s ‘Elegy’ than capture Quebec. For that is the 
"’oy that great men and great nations have felt about 
great poetry. They have thought of it not as a task or 
^?,?!^®rnent, but as an essential part of the greatness 


T, . The Poet’s Purpose 

from the chanting singer, in the red 
vn ?• eampfire, to the printed book of verse in 
urfibrary. But the road is a clear one, and the 
thk ^ same. He is trying to teU you some- 

ju ^~;P®rhaps a story about gods or heroes, about 
. arjacks or sailors or the people you meet every 
see' merely about his oxvn feelings when he 

thin^ or a flower — ^perhaps about the mysterious 

^ of life, the things like death and birth and the 
feel « places between the stars which make us 
small and wondering when we stand before them. 


But he is trying to tell it to you rhythmically, in 
musical words that wiU stir your imagination and 
leave a magic pattern on your min d, Most people 
talk a great deal but say very little; the poet tries to 
talk very little but say a great deal. He wants to 
make you see what he has seen and feel what he has 
felt. To do so, he uses words not only for their mean- 
ing but for their ring and music — as a composer uses 
the sound of certain musical instruments, alone or in 
combination, w’hen he wishes to make you think of the 
sea or the forest, of the tnunpets of battle or the 
voices of lovers at night. 

The Music in Prunitive Poetry 

We know what primitive poetry is like; we have 
very fine examples of it in the ceremonial chants of 
our own North American Indians. When the Indian 
singer chants, in his own language, to the drum-beat 
The com grows by the red rock. 

Beautifully it grows 

he could hardly make a plainer or more simple song. 
In the English translation we miss the drum-beat, we 
miss the music of the Indian words for com and rock 
and the rest. But we notice this: In the first place, 
the singer has seen something beautiful, something 
he wishes to share with his fellows. To do so, he does 
not merely make a direct statement, “I saw six fine 
ears of com growing by a red rock.” He repeats 
words for their sound, he arranges a musical pattern 
of words to fit his idea. So we get the beginnings 
of poetry. 

When we reach a slightly more civilized form of 
poetry — the poetry of the ballads of the Scottish 
Border, for instance — ^we still hear the musical accom- 
paniment with the words: 

Ye Hielauds and ye Lowlands, 

0 where hae ye been? 

They hae slain the Earl of Murray 
And laid him on the green. 

We can hear the harper harping the notes and the 
voice singing. Indeed, this poem has been set to music 
many times. But the music is in the words as weU. 
Rearrange the words in another way: “Where have you 
been. Highlands and Lowlands? His enemies have 
killed the Earl of Miuray and laid him on the green- 
sward.” The sense is the same, but most of the music 
has gone. And, with the music, has gone another 
quality, that of intensity. The first passage, somehow, 
is not only more musical but more exciting than the 
second. 'And intensity, excitement, a keying-up of the 
mind as the body is keyed to a sudden spurt in a race, 
is one of the qualities of poetry. 

Poetry is beat and rhythm and dance. It does not 
walk. It mns, skips, soars, flies. It can move as 
massively as a great ship down the launching-ways; 
it can move as delicately and subtly as the wind 
through a field of grass, 
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"When Ajax strives some rock*s vast weight to throwi 

The line, too, labours, and the words move slow. 

And when 

High on a throne of royal state, which far 

Outshone the wealth of Ormus and of Ind . . . 

Satan exalted sate, . . . 

the rich, slow, ponderous words build up the por- 
tentous majesty of that evil throne. But when 
All the girls are out with their baskets for the primrose; 
Up lanes, woods through, they troop in joyful bands. — 

the whole verse sparkles and dances. You could not 
say it slowly and gloomily if you wished. There is 
in it the light-footed burry of a joyful throng. 

It is natural that it should be so. For poetry is pri- 
marily a rh3rthmic thing. In books, as in all writing, 
it consists of words printed on a page. But these words 
are meant to be heard with the ear as well as read by 
the eye. Unless you can find and listen to the rhythm 
of the words of a poem, you are missing half the poem. 

How is poetry written? How “out of three sounds” 
does the poet make “not a fourth sound, but a star”? 
Each language and each literature has its own ways. 
Greek poetry, for instance, was based not upon rhyme 
but upon beat — upon the beat of certain meters (line 
lengths), like the surge of waves on a beach — and 
the ebb and flow of syllables in the individual lines 
which gave variation to the master beat. English 
poetry has been strongly rhyming, although it has 
employed many unrhymed forms, notably blanlc verse 
and free verse (vers lihre). Each poetry has developed 
certain rules, certain forms or molds, certain meters 
which seemed to bring out the most musical and im- 
aginative qualities of its own language. 

Certain forms die, are revived, and die again. Cer- 
tain ways of writing poetry are employed by one age, 
scorned by another, reworked perhaps by a third. 
Cultivated Frenchmen of the Eighteenth Century, 
used to the stately classicism of Corneille and Racine, 
found Shakespeare’s work crude, barbarous, and vio- 
lent. They thought of him as some of our own conven- 
tional critics thought of Walt Whitman — the sort of 
person you shouldn’t let into your house because he 
might wipe his muddy feet on your best carpets. On 
the other hand, to many of us who ai e used to English 
poetry, reading Corneille and Racine is rather like 
wandering through a vast marble colonnade. We know 
that it is great, but we miss, in its cool perfection, the 
warmth, the intimacy, and the color of our own verse. 
And it is so even among works in the same language. 
You may like one sort of poetry very much and dis- 
like another extremely. You may, for instance, think 
‘Paradise Lost’ a dull and tedious affair and ‘The 
Highwayman’ an exciting adventure. But, before you 
shut any kind of poetry out of your mind, it is a good 
thing to see what the poet has tried to do and what 
sort of tools he has used to bufld his poem. 

A poem must be ima^native enough to stir your 
own imagination. That is its first necessity; and if it 
does not do that to you as a reader, it is not a poem for 
you. It may be a very good poem to another reader 


whose mind, so to speak, tunes in on a different wave- 
length from yours — but that is another matter. 

What tools does the poet use to make his rhythmic 
pattern, the pattern with which he hopes to stiryoui 
imagination? He has three chief tools — rhyme, meter, 
and pattern. He uses them in various combinations. 


Rhyme 

Let us start with the simplest tool, the one most 
familiar to us — rhyme. What is a rh3Tne? A rhyme 
is a pair of words which end with the same sound but 
begin differently. 


Hickory dickory dock. 

The mouse ran up the clock. 

Dock and clock are rhymes. So are Mary and con- 
trary, Horner and corner, pail, whale, and sail, and 
thousands more. But soar and sore are not rhymes. 
They are spelled differently, but the sound is identical; 
both the begiiming- and end-sounds are the same. 

In words of more than one syllable, the rhyme must 
be where the emphasis is. Thus ailing and failing are 
rhymes, because the emphasis on each word is on ail 
and fail. But ailing and thing are not true rhymes, as 
the emphasis in ailing is on the ail sound and the 
emphasis in thing is on the ing sound. Rhymes, m 
general, should rhyme to the ear, not to the e}'e, 
although in English there is a certain limited classy 
words that rhyme to the eye and not to the ear- 
wand (as we now pronounce it) and Uind, for examp e, 
or loving and roving — ^wLich usage has made 

And, in modern poetry, particularly, you will fin a 
great deal of assonance — of words like shmow an 
meadow with similar but not identical sounds. 


Suppose, when you’re lonely, 

There’s nought in your kettles 
But bread broken stonily 
And serpentish victuals 

says Elinor Wylie, in her beautiful * Grace Before 
Meat’. Here all four rhymes are assonantal. 

But in general the person who is beginnmg to 
poetry — not the expert — should try to ma m 
rhymes as clear and true as possible, if be 
rhymed form. For rhymes are the bells of ^ng 
verse, and there are rhymes of every sound and ev 
metal. You can set a whole peal ringing 
Poe did in ‘The Bells’ or as Southey did in Ihe 
ract of Lodore’ : 

Advancing and prancing and glancing and dancing . • 
And dashing and flashing and splashing and^ clas • 

You can ring them against each other, single r y® 
against double rhymes: 

So, we*!! go no more a roving, 

So late into the night, 

Though the heart be still as loving 
And the moon be still as bright. 

You can play tricks with them, as W. S. Gilbert 
in his patter songs: 

From the greengrocer tree you get grapes and green po 
cauliflowers, pineapple and cranberries, irrant, 

While the pastry-cook plant, cherry-brandy 
apple puffs and three comers and banbernes. 
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You can use very simple rhymes, as A. E. Housman 
does in his perfect 


Loveliest of trees, the cherry now 
Is hung with bloom along the bough, 

And stands about the woodland ride 
Wearing white for Eastertide. 

Now, of my three score years and ten, 

Twenty will not come again. 

And fake from seventy springs a score, 

It only leaves me fifty more. 

And since to look at things in bloom 
Fifty springs are little room. 

About the woodlands I will go 
To see the cherry hung with snow. 

You can use rather odd ones, as Browning often does: 


I the Trinity illustrate 

Drinking watered orange-pulp, 

With three sips the Arian frustrate 
While he drains his at one gulp. 

But, whatever your mood, you mil generally find a 
rhjone to suit it. For English is rich in rhymes. 

Meter 

Meter comes from the Greek metron (measure) and 
IS the measured rhythm of a line of verse. The sim- 
plest way to define a meter is to call it a series of lines 
of verse in which each line has the same number of 
strong beats — places where the voice of the reader 
stresses a word or a syllable of a word. 

“Hickory dickory dock.” As you read it, you say 
"HiCKory DICKory DOCK.” Your voice makes the 
stresses automatically. It is like a fist tapping a 
pimching-bag three times. “HICK” and the bag flies 
away; “DICK” and you strike it as it returns; 
‘DOCK” and the bag flies away for the last time. 
And when you read the next line, you do the same 
thing: “The MOUSE ran UP the CLOCK.” Three 
Wore taps on the punching bag. Then, for variety’s 
sake, the meter changes. “The CLOCK struck ONE, 
4 ^d DOWN he RUN.” Only two taps apiece to the 
hne this time. Then a return to the first three-tap 
meter: “HICKory DICKory DOCK.” 

/^tie three-tap meter is called trimeter (three-foot), 
the two-tap meter dimeter (two-foot). Tetrameter is 
our-foot meter, 'pentameter five-foot, and so on, from 
? meter as short as the manometer (one-foot) to the 
ong octameter and nanometer (eight- and nine-foot), 
m a wide range, a wide and varied keyboard, 
ihe stressed and unstressed syllables in a poetic foot 
rather hke the dots and dashes in the Morse tele- 
^aphiccode. In scanning poetry — that is, in analyzing 
f 1,°^ rhythm — they are usually represented by the 

milowing signs: 

dot = short syllable, unstressed by the voice 
-j,j~~^^sh=long syllable, stressed by the voice 
2 syUables are not really long or short in them- 
^ '"es; it is the stress of the voice that coimts. Feet 
ste ^ combinations of stressed and un- 

fissed syllables. Some of these combinations are: 
. spondee 

mmbus V-'V-' — anapest — v^amphibrach 

'^trochee — ^ ^^dactyl — — amphimacer 
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Perhaps the easiest way to remember them is from 
this verse of Coleridge’s: 

Trochee trips from long to short; 

From long to long in solemn sort 
Slow Spondee stalks; strong foot! yet ill able 
Ever to come up with dactyl trisyllable, 
lambics march from short to long — 

With a leap and a bound the swift Anapests throng; 

One syllable Jong, with one short at each side. 
Amphibrachys hastes with a stately stride; — 

First and last being long, middle short, Amphimacer 
Strikes his thundering hoofs like a proud high-bred racer. 


Suppose we take two lines and scan them. 

John Gilpin was a citizen 
Of credit and renown. 

Read it and see where the strong stresses are. 

John GILpin WAS a CIT-i-ZEN 
Of CREDit AND reNOWN. 

Tlien divide it into feet and mark the long and short 
syllables. 



Of cred'l it and | renown. 

The first line is iambic tetrameter, the second 
iambic trimeter. But listen to the beat of the ana- 
pests in 

I gal I loped, Dirck gal | loped, we gal | loped all three. 
Here is tetrameter too, but a strongly anapestic 
tetrameter, making for a much longer line and a dif- 
fering rhythm. 

The great Greek meter was the hexameter (six-foot), 
the meter of the ‘Iliad’ and the ‘Odyssey’. It has 
never acclimated itself very well in English, though 
we have an example in Longfellow’s ‘Evangeline’: 

This is the | forest pri | meval, the | murmuring | 
pines and the | hemlocks. 

The meter holding a similar position in English, the 
meter of Shakespeare’s plays and Milton’s ‘Paradise 
Lost’ is the iambic pentameter (short-long, five-foot 
meter). When it is unrhyoned we give it a name of its 
OAvn and call it blank verse. Here is Shakespeare. 

Once more unto the breach, dear friends, once more 
Or close the wall up with our English dead 

and again 

The singing masons building roofs of gold 
and again 

Tomorrow and tomorrow and tomorrow 
Creeps in this petty pace from day to day 
To the last syllable of recorded time; 

And all our yesterdays have lighted fools 
The way to dusty death. Out, out, brief candle! 

Life’s but a walking shadow, a poor player 
That struts and frets his hour upon the stage 
And then is heard no more. . . . 

Here is Milton. 

Of Man's first disobedience and the fruit 
Of that forbidden tree whose mortal taste 
Brought Death into the world and all our woe . . • 

Sing, Heavenly Muse, . . . 


and again 

Thick as autumnal leaves that strew the brooks 
Of Vallombrosa, . . . 
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Here is Robert Frost. 

Something there is that doesn’t love a wall 

That sends the frozen ground-swell under it 

And spills the upper boulders in the sun. 

All very different, all wonderfully varied, yet all 
using the same basic structure. 

Pattern 

There are certain set patterns in poetry as there 
are certain regular meters. For convenience in dis- 
cussing rhyme schemes we indicate identical rhymes 
by the same letter. A couplet consists of two lines of 
verse rhyming aa; a quatrain of four lines, rhyming in 
various combinations. ‘We’ll go no more a roving’ 
(quoted before) is a quatrain. The heroic couplet is 
two rhymed lines of verse in iambic pentameter. 
Alexander Pope, the waspish, superb technician who 
was one of the most characteristic poets of the rea- 
sonable Eighteenth Century, wrote largely in the 
heroic couplet and made it as trim and telling as 
the sting of a bee. 

A little learning is a dangerous thing. 

Drink deep, or taste not the Pierian spring. 

The Spenserian stanza is named after Edmund Spen- 
ser, who wrote the ‘Faerie Queene’. It is a form, often 
used to tell a story, in which each separate stanza 
consists of eight lines of iambic pentameter, rhyming 
ababbcbc, and a line of iambic hexameter at the end, 
rhyming c. This hexameter line is called an Alexan- 
drine. The following example of a Spenserian stanza is 
from Lord B3Ton. 

Roll on, thou deep and dark blue Ocean — roll! 

Ten thousand fleets sweep over thee in vain; 

Man marks the earth with ruin — his control 
Stops with the shore; — upon the wateiy plain 
The wrecks are all thy deed, nor doth remain 
A shadow of man’s ravage, save his own, 

When for a moment, like a drop of rain. 

He sinks into thy depths with bubbling groan. 

Without a grave, unknell’d, xmcoffin’d and unknownl 

Perhaps the most famous of the set patterns in 
English poetry is the sonnet. It must consist of four- 
teen lines of iambic pentameter, rhymed usually in 
one of two ways. Here is a sonnet on the sonnet it- 
self, by Richard Watson Gilder. 

What is a sonnet? ’Tis the pearly shell 
That murmurs of the far-off murmuring sea; 

A precious jewel, carved most curiously; 

It is a little picture, painted well. 

What is a sonnet? ’Tis the tear that fell 
From a great poet’s hidden ecstasy; 

A two-edged sword, a star, a song — ah me! 

Sometimes a heavy-tolling funeral bell. 

This was the flame that shook with Dante’s breath; 

The solemn organ whereon Milton played 

And the clear glass where Shakespeare’s shadow falls; 

A sea this is — beware who ventureth! 

For like a fiord the narrow floor is laid 
Mid-ocean deep sheer to the mountain-walls. 

This sort of sonnet, rhyming abbaabha cdecde, we 
call a Petrarchan or Italian sonnet, from Petrarch, 
the great Italian poet. The other customary form of 
the sonnet, consisting of three quatrains with an end- 
ing couplet (abab cdcd efef gg), we call a Shakespearean 


sonnet. Here is one of the great Shakespearean son- 
nets. Notice the difference in rhyme scheme. 

Shall I compare thee to a Summer’s day? 

Thou art more lovely and more temperate: 

Rough winds do shake the darling buds of May 
And Summer’s lease hath all too short a date. 

Sometime too hot the eye of Heaven shines 
And often is his gold complexion dimm’d; 

And every fair from fair sometime declines, 

By chance, or nature’s changing course, untrimm’d. 

But thy eternal Summer shall not fade 
Nor lose possession of that fair thou ow’st; 

Nor shall Death brag thou wander’st in his shade, 
When in eternal lines to time thou grow’st; 

So long as men can breathe, or eyes can see. 

So long lives this, and this gives life to thee. 

The first eight lines of any sonnet are called the 
octave, the last six the sestet. The sonnet is a strict 
form; a poem tvith tliirteen lines or fifteen lines, 
though it may be a very beautiful poem, is not a son- 
net. Gilder’s own sonnet suggests some of the diffi- 
culties facing the poet who wishes to bring his sonnet 
to perfection. 

Certain other forms, chiefly those borrowed from 
the French (the ballade, villanelle, rondeau, and so on), 
are also very strict patterns. That is the fun of 
working in them — the fun of working within certain 
known limits. Outside of these forms, the poet makes 
his own pattern. He may write a poem as long as 
‘Paradise Lost’ entirely in one meter, blank verse. 
He may write as Shelley did in ‘To A Skylark’: 

Hail to thee, blithe spirit! 

Bird thou never wert. 

That from heaven, or near it. 

Poorest thy full heart 
In profuse strains of unpremeditated art. 

Here the pattern in each stanza makes use of more 
ohan one meter, more than one sort of rhyme, an 
plays long lines against shorter ones. But once e 
form is established, that form is followed throughou 
the poem. The poet may write, as Matthew Arno 
does in the beginning of ‘Philomela’, 

Hark! ah, the nightingale! 

The tawny-throated! ,, 

Hark! from that moonlit cedar what a burst 
What triumph! hark, what pain! 

Here the meter is irregular, the verse unrhymed, 
it is the rhythmic pattern of the poem which m e 
the music. In fact, once the poet knows his busmess, 
he may do as he pleases, except in the strict form^ 
He may tvrite in free verse, blank verse, 
verse, regular meters, irregular meters. But 
stir your imagination and do it in a way that is n 
the way of prose. If he writes 
At 10:35 

Mr. John W. Higgins 

Went down town to the grocery 

To get a loaf of bread, 

he is not writing poetry but chopping up a piece o 
prose and arranging it in lines. If he wntes. 
Whitman did. 
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As toilsome I wandered Virginia's woods, 

To the music of rustling leaves kicked up by my feet (for 
'twas autumn) 

I marked at the foot of a tree the grave of a soldier; 
Mortally wounded he and buried on the retreat (easily all I 
could understand) 

The halt of a mid-day hour when up! no time to lose — yet 
this sign left 

On a tablet scrawled and nailed on the tree by the grave 
Bold, cautious, true and my loving comrade. 

Long, long 1 muse then on my way go wandering, 

Many a changeful season to follow and many a scene of life 
Yet at times through changeful season and scene, abrupt, 
alone or in the crowded street. 

Comes before me the unknown soldier’s grave, comes the 
inscription rude in Virginia’s woods. 

Bold, cautious, true and my loving comrade . — 

he is writing poetry, though pattern and meter are 
irregular and there is no rhyme. But there is a music 
in the pattern, and the poem says more than its words. 
It is not told in the way of prose. 

The Various Kinds of Poetry 
There are kinds of poetry as there are kinds of 
meters. A lyric is a brief, intense burst of music in 
words — “Where the bee sucks, there suck I”; “With 
rue my heart is laden”; “Come unto these yellow 
sands.” It must mount into the air or it is nothing. A 
poem 250 lines long, though it might have lyric qual- 
ities, would not be a lyric. Lyric poetry is singing 
poetry. 

Elegiac poetry grieves for a dead friend. Gray’s 
“Elegy in a Country Churchyard’, Milton’s ‘Lycidas’, 
and Tennyson’s ‘In Memoriam’ are elegies. An ode 
usually deals with an exalted or impersonal subject 
in a somewhat formal pattern — ^Keats’ ‘Ode to a 
Grecian Urn’ and Lowell’s ‘Commemoration Ode’, 
though quite different, are good examples of the form. 

Narralive poetry tells a story. Epic poetry is, or 
should be, poetry dealing with heroic subjects in a 
heroic manner. A ballad is direct and simple, a swing- 
ing tune about war or love or stirring events — ‘The 
Bonny Earl of Murray’ is a ballad. ‘Casey Jones’ is 
a folk-ballad of our own; so are such cowboy songs 
^Bhe Old Chisholm Trail’. 

Eramalic poetry builds a drama or play. Shake- 
speare’s^ plays are the best examples of dramatic 
poetry in English. Didactic poetry is intended to 
each a lesson or to point a moral. Pope’s ‘Essay 
on Criticism’ is of this type. 

r_. How to Leam to Appreciate Poetry 
tfae poems we first hear in childhood — the nursery 
1 ymes, the verses in first readers — ^are usually rhjmed 
^ems with a strong, simple beat. Later on we come 
0 poetry that is mirhymed and sometimes, in modem 
^etry, to poetry that seems at first glance to lack 
0 n rhyme and pattern. How can we appreciate 
must train our ear for it, as we train om 
!■ m music to appreciate counterpoint and harmony. 
0 can do so best by remembering first of aU that 
ly is meant to be heard as well as read. If a 
or a poem seems unmelodious to you at first, 
for ^ yourself, aloud or half-aloud, feeling 

he music and the pattern that were in the poet’s 
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min d. If in classic poetry you encounter such crea- 
tures as Arimaspians, such allusions as “Thee bright- 
haired Vesta long of yore To solitary Saturn bore,” 
such words and contractions of words as eftsoons, 
prithee, ’twos, and erst, — ^find out what they mean, of 
course, but get the rhythm of the music first. You 
need not know, for instance, in the lines of Milton’s 
quoted previously, the exact geography of Vallom- 
brosa; the rustling word itself tells you that it is a 
place where leaves fall thickly in the autumn. You 
need not know, at first glance, aU the technical merits 
and defects of a poem, any more than you have to 
know about all the nails in a chair to like the chair. 
It is a good thing to stretch your mind against the 
close-packed thought of certain great passages of 
poetry, but first of all let the words sing to you. If, 
in modem poetry, certain words and phrases seem to 
you “unpoetic,” remember that poetry is made from 
live words, current words, not dead ones. It must 
have the salt and sting of life in it, or it is not great. 
And remember also that as a modem poet, Archibald 
MacLeish, has said, 

It is true also that we here are Americans: 

That we use the machines: that a sight oi the god is 
unusual . . . 

The things of the poet are done to a man alone. 

Each age makes its own poetry. It cannot copy the 
poetry of a past age and produce living work. And 
poetry is not aU in books; some of it is being made 
today. Oidy, it must be heard. 

The Magic and Mystery of Poetry 

For that is the first thing poetry asks — ^to be heard. 
After that there are other things. There is the curi- 
ously magical effect of certain words, certain soimds, 
certain images brought together. “Come unto these 
yellow sands And then take hands.” “Old unhappy 
far-off things And battles long ago.” “0, we were 
sisters, sisters seven! We were the fairest under 
heaven!” There are lines that stir the mind like a 
bugle, and lines that fade away into forest-distances, 
“Annihilating all that’s made To a green thought in a 
green shade.” There are lines that seem to hold great 
wisdom and great peace: “I saw Eternity the other 
night Like a great ring of pure and endless light 
AU cahn as it was bright.” But they must be heard 
before they become part of our minds. 

The poet WiUiam Blake once wrote: “ ‘What?’ it wiU 
be questioned, ‘When the Sun rises, do you not see 
a round disk of fire somewhat like a guinea?’ 0 no, no, 

I see an innumerable company of the heavenly Host, 
crying ‘Holy, Holy, Holy is the Lord God Almighty!’ 

I question not my corporal or vegetative eye any 
more than I would question a window, concerning a 
sight. I look through it and not with it.” 

The difference between those two ways of looking 
at the sun is the difference between the prose way of 
looking at life and the poetic way. Not because 
poetry asks us to five in an imreal world; that is not 
its purpose. But it can make the world we live in 
different and more shining. 
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POINCARE 

Poincare {pwah-kd-ra’), Raymond (1860-1934). 
Of all the statesmen who shaped the policies of France 
duiing the early years of the 20th century, none was 
moie deeply convinced that war with Germany was 
inevitable and none had done more to prepare France 
for the conflict than Raymond Poincar^. 

After serving as minister of public instruction and 
minister of finance, he became piemier. This was in 
1912, when relations with Geimany were stiained over 
Morocco. Poincare himself took the post of minister 
of foreign affairs. He followed an anti-German policy 
and cemented the friendship of France with Great 
Bxitain and Russia. Two years later he was elected 
president, continuing in this office throughout World 
War I. In the Peace Conference he fought for the in- 
fliction of harsh terms on Germany. 

At the end of his term of office, in 1920, Poincar6 
was re-elected to the senate, and three times more he 
was called on to serve as premier. It was with Poin- 
care as premier that France maiched troops into the 
Ruhr in 1923 to force reparations payments by Ger- 
many. In 1926-28 he stabilized the franc and saved 
the nation from financial disaster. 

Poisonous plants. Many plants produce poison- 
ous substances in the processes of growth. They may 
cause sickness and even death if they are eaten by 
humans or livestock. Some cause severe skin inflam- 
mations. Poison ivy, poison oak, and poison sumac 
are the most familiar of the plants that poison by 
skin contact. Animals seldom are affected by such 
plants, piobably because they are protected by a cov- 
ering of fur or hair. 

Children are made ill by eating some attractive, 
colorful berries. The purple berries of pokeweed 
{Phytolacca americana) and the red berries of Euro- 
pean bittersweet, or nightshade {Solarium dulcamara), 
are common offenders. Older people sometimes mis- 
take berries, seeds, and roots for those of a familiar 
edible plant. The poison hemlock which killed the 
Greek philosopher Socrates was probably brewed from 
a plant {Conium maculatum) of the parsley family. It 
grows in waste places in the eastern United States and 
on the Pacific coast. Cases of poisoning arise from 
mistaking the seeds for anise, the leaves foi parsley, oi 
the roots for pai snips. Livestock aie killed by eat- 
ing the fiesh gieen leaves in the spring. 

Special Conditions of Poisoning 

The poison may be present only in certain parts of 
the plant, such as the rootstocks or the seeds. Or 
it may be present only under certain conditions and 
at ceitain times of the year. Cocklebur, foi example, 
is poisonous as a seedling, but later in its develop- 
ment it is harmless. A favorite fruit in southern 
Florida and the islands of the Caribbean is the akee 
{Blighia sapida). But the fruit, both undeiripe and 
oveiripe, is poisonous and can cause death. It 
should not be eaten until the seed capsule has opened, 
and it should not be eaten if the fruit is overripe 
and soft. 

Some plants are able to absoib selenium compounds 
fiom certain kinds of soil in sufficient quantity to 


make them poisonous. “Alkali disease” and “blind 
staggers” in cattle and horses have been traced to 
seleniferous plants. Among them are wild aster and 
various milk vetches, or locoweeds. 

A number of plants produce deadly prussic acid 
They are known as cyanogenetic. The wilted leaves 
and blossoms of wild black-cherry trees may contain 
prussic acid until they have diied. The cherry stone 
also contains the poison. Wild chokecherry and pm 
cheriy, flax, Christmasberry, sorghum, Johnson grass, 
and Sudan grass are in this group. 

Animals that have consumed a large amount of 
buckwheat will develop symptoms of poisoning if they 
are exposed to strong sunlight. St.-John’s-wort, alsike 
clover, and bur clover are other plants causing photo- 
sensitization, or light sensitivity. 

Many plants produce herbage which may be eaten 
either green or dried in hay. But the seeds may be 
highly poisonous. Among these are flax, corn cockle, 
field peppergrass, and various kinds of mustard. 

The foliage or seeds of some of our loveliest and 
commonest garden and wild flowers, such as larkspur, 
clematis, lupine, black hellebore, or Christmas rose, 
and many of the lilies, contain poisons. They are not 
dangerous because they are seldom or never eaten 
Powerful drugs used in medicine are extracted from 
poisonous plants — digitalis (foxglove), aconite (monks- 
hood), nicotine (wild tobacco), opium (poppy)) 
atropine (belladonna). {See also Narcotics.) 

Plants Poisonous to Livestock 

Well-fed bi owsing and grazing animals seem to avoi 
poisonous plants. Cattle must be half-starved before 
they will eat white snakeroot or water hemlock, an 


LEAVES AND BERRIES OF POISO N IV^ 



“Leaves three, let it be; berries white, hide jcon W- 

old Rflvinp^ hpinc ntiA fn rpmpmhfir the Vllla-inpt^S.P 


saying helps one to remember the villainous] 
Notice the longer stalk of the middle leai. 
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SOME ABUNDANT POISONOUS PLANTS 
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White snakeroot (left) is poisonous to livestock. The poison 
may be transmitted to humans through the milk of cows, causing 
“milk sickness.” Children are sometimes tempted to eat the 


bright red berries of European bittersweet, or nightshade (cen- 
ter). Water hemlock (right) is eaten by livestock when there is 
a shortage of forage. Leaves, fruit, and roots are poisonous. 


even goats avoid Jimson weed, INIay apple leaves, a,nd 
other dangerous plants. Most cases of stock poisoning 
occur in the earlj’’ spring when grass is still short or 
in late summer when it has diied up. When too many 
animals graze on a lange the native forage plants are 
destroyed and poisonous weeds invade the land. Thus 
stock poisoning is always moie fiequent on over- 
grazed land (see Cattle). 

A common plant of the same family as the poison 
hemlock already mentioned is water hemlock, also 
called spotted cowbane (genus Cicuta). Vaiious kinds 
are found in wet meadows and along ditches and 
streams throughout the United States and southern 
Canada. It is no relation to the evei green tiee. The 
flowers resemble Queen Anne’s lace, to which the 
plant is related. The rootstocks are the most poisonous 
part but the leaves and fruits are also dangerous. Cat- 
tle are usually poisoned in spring when the leaves are 
fresh and other forage is not yet available. 

A species of laurel with narrow leaves and small 
floweis, called lambkill, or sheep laurel {Kalmia an- 
Suslifolia), is poisonous enough to kill sheep. It 
is native to eastern North America on dry hillsides, 
^udy soils, and in bogs. 

White snakeroot (Eupatorium urticaefolium) is 
I'idespread in woodlands and damp fields ^ and 
pastures of eastern North America west to Manitoba 
and Texas. The milk of cows that have eaten its 
flowers and leaves causes “milk sickness” in humans. 

On the western sheep lands a deadly weed, halogeton 
Wologeton glomeratus), first observed in 1935, has in- 
ested hundreds of thousands of acres. It was proba,bly 
rrnported with some grass seed from Russia. It is a 
rod-stemmed bush with tiny yellow blossoms, resem- 
flog Russian thistle in its early stages of growth. 
^ . oontains fatal oxalic acid. No practical way to 
^Pe out the weeds with chemicals has been found. 


It thiives on semideseit areas where other vegeta- 
tion is spaise. Overgrazing and glass fires give it 
a clear path. The cure seems to lie in planting grasses 
which will ciowd it out and in carefully regulating 
the number of sheep grazing in a given area. 

Many plants that are not poisonous give a disagree- 
able flavor to milk and even to the meat of cattle. 
Wild garlic and onion, oxeye daisy, wormwood, camo- 
mile, or dog fennel, and chicory are among these trou- 
blesome weeds. Different kinds of spurges not only 
affect the quality of milk but reduce its quantity. 

Poison Ivy and Other Skin Irritants 

The milky sap of a spurge, snow-on-the-mountain 
{Euphorbia marginata), causes a severe skin inflamma- 
tion in some people. The hairy leaves and stems of 
the different lady’s-slippers (genus Cypripedium), wild 
parsnip {Paslinaca saliva), and primrose {Primula ob- 
conica) are also responsible for skin irritations. 

The most familiar of all the plants causing skin 
irritations is poison ivy {Toxicodendron radicans). 
It grows abundantly throughout the eastern United 
States and southern Canada. It climbs up trees and 
among bushes along roadsides. It luxuriates in fence 
comers, in neglected pastures, and even in wastes 
of sand' where little other vegetation can exist. Some- 
times it assumes an upright shrubby growth. Usually 
it is a trailing vine, clinging to its support by a 
thick fringe of aerial rootlets that appear along the 
stem. (For picture in color, see Flowers.) 

It has three leaflets. In the spring when they first 
appear and in the fall they are scarlet. In summer 
they are a shining green. Poison ivy is often confused 
with the harmless Virginia creeper, or woodbine. 
The latter has five leaflets instead of three. The 
berries of poison ivy are waxy white. Those of wood- 
bine are dark blue. It may be distinguished from 
some other plants with three leaflets by the fact 
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that the stalk (petiole) of the center leaflet is longer 
than the other two. (See also Ivy; Virginia Creeper.) 

The active irritant in poison ivy is an oil called 
urushiol. It is found in the leaves, flowers, fruits, 


and bark of stems and roots. THE poison sumac 

Cases of poisoning can develop ! - - - , ^ 

at all seasons of the year from | I 

ing in the smoke of burning ivy 

will cause poisoning. The toxin i 

may be teansmitted by the fur ^ 

ivy poisoning, and some people 
who are immune for years may . 

parts of the body. Healing may Few people can touch the leaves or henries of 


Poisons. Popular accounts of certain periods of 
history are crowded with romantic and sensational 
stories in which poisons play a leading part. The 
Kenaissance period in Europe, particularly in Italy, 


require one to three weeks. oeautitui shrub ' 

Hikers and workers in infested regions should wear 
boots, heavy socks, long sleeves, and cotton gloves 
and cover the face and neck with a lather of strong 
laundry soap. If contact with the plant is suspected 
the skin should be scrubbed with laundry soap and 
sponged with rubbing alcohol. This should be repeated 
three or four times, for inadequate washing only 
spreads the poison. Soaps with an oil base should be 
avoided, because the poison is soluble in oil and is 
spread instead of removed by such soaps. Clothing 
should be cleaned thoroughly. One may be reinfected 
by wearing the same clothes and shoes months later. 

When poisoning is first detected the area may be 
bathed with a 5 per cent solution of potassium per- 
manganate or with a solution of 5 parts of iron 
chloride in 95 parts of a half-and-half mixture of 
water and glycerin. Calamine lotions will reheve the 
itching. In cases of severe poisoning a doctor should 
be consulted. 

Closely resembling poison ivy are two species of 
poison oak. One is found along the Atlantic and Gulf 
coasts from New Jersey to Texas (Toxicodendron quer- 
cifolium); the other is on the Pacific West coast 
(Toxicodendron diversilobum) . In swamps and in thick- 
ets on the borders of ponds or streams, where the 
waters are acid, clear, or coffee colored, is poison 
sumac (Toxicodendron vernix). All these plants, as 
well as the mango tree, Japanese lacquer tree, and 
cashew tree belong to the same family (the cashew 
family, Anacardiaceae), and all contain the poisonous 
urushiol. (See also Weeds.) 


this beautiful shrub without being poisoned 


N s U M A c is pictured as a time when 

tyrants and unscrupulous states- 
I men spent much time in ad- 
^ ministering subtle death-dealing 

/M drugs to dangerous rivals and 

I to persons who were an incon- 
t venience to them. They had 
i poisons, we are told, which they 
I had only to rub on paper, cloth, 
i or metal to make these fatal to 
any who touched them, and 
, they compounded delicate per- 
fumes which brought lingering 
death to those who breathed 
their aroma. Ne.xt to the Ital- 
^.jjg mysterious men of 
V India are ranked as leading in- 

j ventors of deadly compounds. 

Fiction stories and sometimes 
' newspaper reports relate tales of 
I “strange Eastern drugs” which 
baffle modern science. 

1 These and most statements of 

^ j a, similar character may be dis- 

i leaves or berries of missed as pure imagination. It 

hout being poisoned, ig not to be supposed that either 

the Italians of the Renaissance period or the Hindus 
carried their knowledge of chemistry beyond wha 
we know today. 

The Four Classes of Poisons 
There is little mystery about poisons today. 
Although the action of many complex poisonous su - 
stances, such as snake venom or bacteria toxins, may 
not be fully understood, their general nature an 
ordinary effects are known. The common poisons are 
usually classified according to the way they ac^ 
upon the human body: (1) corrosive poisons, (2) nri 
tant poisons, (3) nerve poisons, and (4) asphyxian • 
Substances which are used to counteract the effec s o 
poisons are called “antidotes.” ^ „ , 

The corrosive poisons are those which “burn 
skin or lining of the stomach. Among the comnnones^ 
and the most dangerous chemicals of this class i 
corrosive sublimate, often called bichloride of roe_^ 
cury, which is widely used as an antiseptic, 
prepared usually in the form of a small white a 
and is easily mistaken for a harmless pil^- ^ , , 

reason it is unsafe to leave such tablets where o 
medicines or drugs are kept. The antidote is 
white of eggs beaten up with water. Other j 

corrosives are sulfuric, nitric, hydrochloric, a 
oxalic acids, all of which act rapidly and . 

if strong solutions are swallowed. The antido 
these is powdered chalk or even plaster from the 
Carbolic acid is another corrosive poison " .j^ 
claims many victims. (For the antidote for car 
acid, see First Aid.) 


X 
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The irritant poisons are those which set up inflam- 
mation in the body and interfere so seriously with its 
functions as to cause severe sickness or eventual 
death. They are usually slower and more uncertain 
in their action than other poisons and for this reason 
harder to detect and to avoid. To this class -belong 
most of the so-called cumulative poisons, those which 
can be absorbed little by little into the s3^stem with- 
out apparent harm, until sud- 
denly they strike down their 
unsuspecting victims. 

Arsenic and all its compounds 
are the most important of the 
irritant poisons. A tablespoon- 
ful of dialyzed iron at half- 
hour intervals is the antidote. 

Many lead, copper and zinc 
compounds also fall in this 
group. Aloes and croton oil 
are good examples of the vege- 
table irritants. Phosphorus, 
which is sometimes used for 
match tips, is among the dan- 
gerous chemicals of this class 
(see Matches). Ordinary gum 
arabic mucilage is a good phos- 
phorus antidote. 

-Among the most deadly poi- 
sons, however, are those which 
act directly upon the nerves. 

Of^ these, prussic or hydrocy- 
anic acid is perhaps the best 
known. The fumes of this acid 
are sometimes used to rid dwel- 
lings of germs or vermin (see Antiseptics). But only 
professional experts should ever attempt this, for one 
or two breaths of the fumes will kill almost instantly. 
Many cyanide compounds, especially cyanide of po- 
tassium, are extensively used in the arts. Most of 
these are just as poisonous as hydrocyanic acid. 

Aconitin is an exceedingly deadly poison, which 
kills in very minute doses. It is derived from certain 
plants of the aconite family, some of which, such as 
tte monk’s-hood or wolf’s-bane, are cultivated for 
heir beauty; most of them are poisonous. Antidotes 
or tins as well as for prussic acid are of little use, as 
he victim is usually dead before they can be applied. 
Aarcotic drugs act on the nerves and except in very 
^ell doses are deadly poisons (see Narcotics). In- 
0 uded among them are cocaine, heroin, and the drugs 
onved from opium (laudanum, codeine, and mor- 
P me), The ^,eg|j treatment for these poisons is to 
'fop the patient awake by shaking or even beating 
h® and making him inhale ammonia fumes until a 
^ summoned. 

olladonna and its alkaloid atropine, which is used 
,y oculists to enlarge the pupils of the eyes for exam- 
Scion, ^ is a nerve poison. This drug and morphine 
0 antidotes for each other. Belladonna is obtained 


DEADLY DRUG 



This is a twig of the tree caUed stryci^os nuz 
yoxnlcft) which is a native of Asia, rroni its seeos 
strychnine is manufactured. This drug is used in 
very smaU quantities as a heart stimulant, but in 
larger doses is one of the deadliest of poisons. 


horn a plant called the deadly rdghtshade, which 
• ^ght Scarlet berries often attractive to children. 


has 


Strychnine deserves especial warning mention in 
this group of poisons, because it is so frequently used 
to get rid of rats, and in the West to kill wolves, 
coyotes, prairie dogs, and other animal pests (see 
Strychnine). Its effects are very rapid, resulting 
in convulsions and death within half an hour. Sodium 
bromide is sometimes used as an antidote. The best 
method is to keep the patient imder the influence of 
chloroform until the poison has 
been eliminated. (See also Poi- 
sonous Plants.) 

Gas poisons may be corro- 
sives (like some of the war 
gases), irritants (like chlorine, 
bromine, and sulphur dioxide), 
or nerve poisons (like the anes- 
thetic gases). But the most 
dangerous of them in the ord- 
inary way of life are the as- 
phyxiants — ^those which act on 
the blood through the lungs and 
prevent It from carrying life- 
giving oxygen to the body (see 
Blood; Respiration). 

Ordinary stove gas is the 
commonest of the asphyxiant 
poisons. Chiefly responsible 
for its effects is the carbon 
monoxide contained in it. The 
treatment is artificial respira- 
tion given in the fresh air. 
Carbon dioxide is not a true 
poison. "ViTien it accumulates 
in a closed space people smother 
for lack of oxygen and not because of any injury- 
caused by this gas (see Carbon Dioxide and Monoxide) . 
The fumes of many liquids, like the carbon tetra- 
chloride used as a cleaner, are classed as poisons. 
((See also Chemical Warfare.) 

The Deadliest of All Poisons 
Snake venoms are powerful poisons when injected 
directly into the flesh (see Snakes). Other deadly 
poisons are the toxins generated by bacteria (see Anti- 
toxins). The deadliest is the toxin of spore-forming 
Clostridium hotulinum. This may develop in food 
that has been canned without being heated to a 
temperature high enough to destroy the spores. It 
has been computed that three ten-millionths of an 
ounce of hotulinum toxin is fatal to an adult of 
average weight. Food poisoning in general used to be 
called "ptomaine poisoning” in the belief that it was 
due to the chemical ptomaines. It is known now that 
true food poisoning is due to hotulinum toxin. 

In deaflng with poisoning from whatever cause, the 
firet rule is to call a physician. While waiting for help, 
it is well to make the patient vomit by giving an emetic 
of powdered ipecac or mustard water, or even soap 
suds, except when the poison taken is lye, caustic 
potash, washing soda, or any of the corrosive acids 
(see First Aid). The best way to avoid accidents is to 
keep no poisons in the household. 
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The TRAGIC STORY of POLAND 



\ 


Plainly dressed herself, this 
smiling mother proudly 
shows off her son in his 
fancy cap and embroidered 
pinafore. Polish women usu- 
ally go barefoot on the farm. 


pOLAND. For more than 
a century Poland dis- 
appeared from the map of 
Europe. Resurrected after 
the first World War, she en- 
joyed only twenty years of 
freedom before her tradi- 
tional enemies, Russia and 
Germany, again tore her 
apart. She emerged from 
the second World War with 
her lands devastated, her 
boundaries shrunk, and her 
population decimated by 
battle, mass executions, and 
poverty. Her government 
was dominated by trium- 
phant Russia. But among 
her people there remained 
many to carry on the cen- 
turies-old struggle for free- 
dom and complete indepen- 
dence. 

The Land and People 
The Polish people live in 
the middle of the north 
European plain. To the east, their country fades im- 
perceptibly into the steppes of Russia; to the west, 
into the plains of Germany. From the crests of the 
Carpathian Mountains on the southern border the 
land slopes down to a low plateau, breaks up into 
hills, and then flattens out to a monotonous level. In the 
north it rises again to ridges along the Baltic coast, 
turning the rivers in an east-west direction before they 
find their outlets to the sea. 

Through the center of this land the Vistula River 
describes an S-curve, gathering in the Bug and other 
tributaries. Marshes, lakes, and for- 
ests dot the northern uplands. Win- 
ters are cold everywhere with heavy 
snows; summers are warm, and rain- 
fall moderate (about 24 inches a year) . 

The Poles belong to the western 
branch of Slavic people (see Slavs). 

Since the 6th century they have made 
their home in the broad basin of the 
Vistula River. (The word Pole in all 
Slav languages means “field” or 
“plain.”) They are short in stature 
and as blond as the Scandinavians. 

Only in the foothills of the Carpa- 
thians are brown eyes common. 

In early tunes a warrior class of nobles gained pos- 
session of the land and held the peasants in the grip 
of serfdom. Down into the 20th century they continued 
in control of their vast estates. The peasants lived 
in wretched poverty in their small farm villages. But 
they ornamented their one-room log cabins with wood- 
carving inside and out. They decorated their home- 


THIS 


made furniture, pottery, and wooden utensils mth 
bright colors. And on festal occasions they enlivened 
their plain peasant dress with gay ribbons, velvet, and 
embroidery. 

The Poles Cling to Their Farms 
The Polish plains early became crisscrossed with 
trade routes. Cities grew up at their junction points 
— ^Lwow in the east, on the great highway from the 
Baltic to the Black Sea; Cracow at the head of navi- 
gation on the Vistula; and Warsaw farther dowm the 
river, where continental routes from the south, east, 
and west came together (see Cracow; Warsaw). In the 
Middle Ages, German merchants and Jews from west- 
ern Europe flocked into Polish towns to build up a 
flourishing commerce; but most of the Poles remained 
peasant farmers. 

On the cold wet lands of the north they raised flax 
and pastured their horses and cattle as they had done 
in the Middle Ages. On the great sandy plains of the 
interior they produced their staple foods — rye and 
potatoes. Only in the south, on the warm fertile 
plateaus and in the river valleys, were they able to 
grow wheat and sugar beets. With their primitive 
methods and poor soil they produced little surplus 
grain. They derived their chief income from the sale 
of poultry and eggs, milk and butter, and bacon and 
ham from the hogs that were found on every farm. 
An Outpost of Western Europe 
VTiile the peasants remained poor, the country as a 
whole managed to develop a rich culture. Froin the 
beginning the Poles looked to the West for their 
spiration. Vflien they adopted Christianity in the 10th 
century they chose to follow the Church of Rome 
rather than the Orthodox Eastern Church. Monks 
taught them to write their language in the Latin al- 
phabet. Their first great university, founded at 
Cracow in 1364, looked to Italy and France for its 

FACTORY MAKES FERTILIZERS FOR POLISH FARMS_^ 



This large chemical factory near Tarnow, in southern Poland, 

hzers— sorely needed on Poland’s poor soils. Though mainly an agricultural couni j, 
Poland made a striking advance in industry under the Republic. 

learning. Poland therefore came to regard ^ 

an outpost of the Western world, defending the p 
cious values of Western culture against the ideas an 
institutions of the East. , •_ 

Night fell on Poland in the 19th century and agam 
in the 20th when she was blotted out from u 

Europe. Her foreign rulers tried to stamp out ro 
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patriotism and culture. But the people 
of the captive state clung tenaciously to 
their traditions and kept alive their faith 
in a free Poland. Zealous in their religion, 
they continued their devotions in the 
great cathedrals and wooden churches 
that covered the land. 

■WTiether free or under alien rule, Po- 
land has contributed to the world many 
great men and women. To science shegave 
Copernicus, the astronomer, and Marie 
Curie, the discoverer of radium. To the 
cause of freedom she lent John Sobieski, 
vho battled against the Turks at Vierma 
in 1683, and Kosciusko and Pulaski, who 
enlisted in the American struggle for in- 
dependence. To music she added the 
names of the composer _ _ _ - . 

Chopin, the pianist Pade- 
reuski, the singer Sem- 
brich and to the stage, 

Modjeska. To literature 
she contributed one of the 
greatest of Slav lyric poets 
Micldervicz; the novelist 
Sienkiewicz; and Korze- 
niowsH, who, under the 
pen name of Joseph Con- 
tad, became one of the 
Master storytellers in the 
English language. 

Industrial Development 
Held Back 

During Poland’s long 
years of bondage her peo- 
ple were practically ex- 
eluded from the industrial hi.tiagf’ ^ 


MODERN INDUSTRY AND MEDIEVAL ARCHITECTURE 






tury she achieved a brief period of 
unity. Then for 200 years her nobles 
plunged her into civil war, while Tatars 
from the East repeatedly devastated her 
lands. In the 12th century she lost her 
free access to the Baltic Sea when she 
allowed Teutonic Knights from Germany 
to move in and establish themselves in 
Prussian lands on the lower Vistula 
River (see Prussia). 

Finally strong kings appeared who 
were able to emb the power of the no- 
bles. The Poles achieved political and 
cultural unity under their greatest ruler, 
Casimir the Great, who ruled from his 
capital at Cracow from 1333 to 1370. 
In 1386 Poland was united with Lithu- 


progress of the vStem rich mmes of fe^luesTon . 

Mtions. Theycuttimber ama to the east by the inaiouage of her 

from the great forests of LX^rSLa^^JagSlK ^ 

next century the Poles wrested Dan- 


the .ortrand'“'on”th“; 
slopes of the Carpathians. 

They worked the salt, lead, and zinc mines on the 
southern plateau for their foreign rulers. But only 
M the textile mills of Lodz, southwest of Warsaw, 
could the surplus farm population find an outlet in 
Mdust^. Jew's and Poles crowded into this great 
slum city, which long supplied most of Russia with 
cotton and woolen goods. 

. -^ter the first World War, when Poland gained the 
l^h coal fields of Upper Silesia on her southwest 
border, she began to develop heavy industry and a 
Variety of manufactmes. The boundary changes after 
|he second World War shifted the center of the coun- 
D still farther to the west over industrial areas 
c Germany. What Poland’s future will be we can 
°My guess after reading of her tragic past dowm 
wough the ages. 

p The Violent, Checkered History of Poland 
oland emerges from the mists of legends into re- 
corded history in the 10th century. In the 11th cen- 


zig, at the mouth of the Vistula, from the Teutonic 
Kifights and kept it for 300 years (see Danzig). The 
joint Polish-Lithuanian kingdom stretched from the 
Baltic to the Black Sea and was the largest country 
in Europe after Russia. In the 16th century Warsaw, 
Poland’s new capital, was second only to Paris in 
brilliance (see Warsaw). 

Poland Suffers Three “Partitions” 

In the 18th century Poland’s arrogant aristocracy 
again brought ruin to the country. The constitution 
required that every measure introduced into the Diet 
must be adopted unanimously. This meant that a 
single noble could bring all business to a standstill 
through his right of veto (liberum veto) . The nobles used 
this privilege to avoid payment of taxes. As a result 
Poland had no treasury, no fixed revenue, no ambas- 
sadors at foreign courts. Her king was powerless. 

In spite of frontiers difiicult to defend, Poland 
had kept her independence for more than 800 years. 
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THE SHRINKING BOUNDARIES OF POLAND 



Now her neighbors took advantage of her weak- 
ness. In_ 1772 and 1793 Russia and Prussia 
joined with Austria in seizing large slices of 
Polish territory. Thaddeus Kosciusko rallied 
the Poles about him and swore to fight to the 
end for hberty. Prussia and Austria, however, 
quickly crushed his forces, and in 1795 a third 
partition wiped Poland completely off the map. 

A New Birth of Freedom 


Before 1914 there seemed little hope that 
Poland would ever exist again as an inde- 
pendent nation. Then the first World War, 
which also brought misery and devastation to 
the country, provided the opportunity for its 
revival. One of President Wilson’s “Fourteen 
Points” for the settlement of the war was the 
creation of a free Poland. Marshal Pilsudski, 
released from a German prison, returned to 
Warsaw to head the new state. A constitution 
was adopted in 1921 and a republic set up. 

The boundaries fixed by the Treaty of Ver- 
sailles did not, however, satisfy Polish claims. 
Access to the Baltic Sea was provided only 
through the Polish Corridor, a narrow strip 
along the Vistula River, which cut through 
German lands. Dissatisfied also with her east- 
ern boundary, Poland in 1920 seized Wilno, 
the capital of Lithuania, and launched a suc- 
cessful attack on Russia. The Treaty of Riga, 
signed by Russia in 1921, pushed Poland’s 
boundaries about a hundred miles farther to 
the east. Poland now had an area of 150,000 
square miles and a population of 32 , 000 , 000 . 

The new state faced formidable problems. 
Her lands had been scourged, her people were 
ragged and starving. The aristocratic classK 
clung to their ancient privileges, refusing to di- 
vide their great estates. Large minority groups 
were included within the new borders— 
Ukrainians and Ruthenians in the east, and 
Germans in the west, who retained their 
national characteristics to a great degree. The 
new government was slow in carrying out its 
land-reform program; and it failed to satisfy 


the minority groups. 

After a brief period of prosperity inflation 
set in, and by 1925 Poland faced bankruptcy. 
Pilsudski, who had refused to run for presiden 
in the first elections of 1922, now appeare 
in Warsaw at the head of his troops, overthrew 
the government, and set up a dictatorship, lu 
1934 he signed a nonaggression pact with Hit er. 

When Hitler dismembered Czechoslovakia 
in 1938 he allowed Poland to rush in and seize 
a part of the spoils. Poland also sought 
ally herself with several smaller nations. Ru 
in 1939 Germany broke its 
friendship pact with 
and demanded Danzig an 
strip across the Polish or 
ridor. Rejecting Russia s 


A great nation in 
Uie 16 th century, 
Poland twice dis- 
appeared from the 
map and was twice 
reborn, each time 
smaller in size. 
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offer of help, Poland accepted a guarantee of sup- 
port from Great Britain. Bdtler delayed until he had 
concluded a nonaggression pact ■ndth Russia. Then 
on Sept. 1, 1939, he attacked Poland and launched 
the second World War (see World War, Second). 

The Polish army was soon crushed; and on Septem- 
ber 17 Russia, acting in agreement mth Germany, 
moved into Poland from the east. Polish resistance 
continued only in Warsaw, which held out heroically 
until September 27. On September 28 Germany and 
Russia signed a new “treaty of friendship and fron- 
tiers” which divided Poland between them. The 
boundary followed the Curzon Line, proposed by the 
Allies in 1919 on ethnic grounds. 

m the summer of 1941 Germany attacked Russia, 
and its eastward sweep brought all Poland under Nazi 
rule. For five years Poland suffered under the Nazi 
occupation. The Germans shipped two million Poles 
to Germany for compulsory labor and executed hun- 
dreds of Polish leaders — professors, lawyers, clergy- 
men, and landowners. In notorious mimder camps at 
Maidanek, Birkenau, and Oswiecim they exterminated 
most of Poland’s three milli on Jews, along with Jews 
of other occupied countries. Thousand of Poles 
escaped across the border to fight with their allies on 
all fronts. At home the Polish Underground kept up a 
fierce resistance. 


Russia Occupies Poland 

On Jan. 4, 1944, the Red army’s victorious drive 
agamst the Germans once more crossed the Polish 
border. On January 11 the Russian government 
claimed the Curzon Line as its western bounda^J^ The 
Polish government in exile, in London, refused. In 
July the Red army reached the Curzon Line, and 
Russia set up a Communist-dominated government 
for Poland in Lublin. On Jan. 17, 1945, the Russians 
drove the Nazis out of Warsaw and the Lublin govern- 
ment moved in. 

At the Crimean Conference in Yalta, February 1945. 
the Big Three (Russia, United States, and Great Brit- 
3m) agreed that the eastern boimdary of Poland 
*ouId follow the Curzon Line, and that Poland should 
^compensated for this loss vdth German territory, 
hey reasserted an intention “to see created a strong, 
ree, independent and democratic Poland.” The West- 
ern powers proposed that the government in Warsaw 
“horid be reorganized to include a few democratic 
®ders from the govermnent in exile. When this had 
en done, they recognized the provisional govem- 

“'ent (July 5, 1945) 


, Poland Shuts from East to West 
ini- (or Berlin) Conference, July-August 

, Big Three powmrs agreed that “the final 

suMtation of the western frontier of Poland should 
ciH^^ peace settlement.” Pending this, they de- 
stat “under the administration of the Polish 

th f foUowing German territories; in the north, 
f ® free city of Danzig and East Prussia (except 

mL' f ^9^hem tip, w'hich was placed imder the ad- 
p! ■^tion of Russia); in the west, eastern Pomera- 
’ PP*^r and Low'er Silesia, and part of Brandenbm^ 


Province. The Big Three recognized that “the trans- 
fer to Germany of German populations . . . wRl have 
to be undertaken.” 

Millions of Germans had already fled into Germany'. 
Within a year the Poles cleared out the rest, and some 
3 m i ll ion Poles (about the population of Noru'ay) 
moved in. The Pohsh language replaced the Geiman. 
Danzig w'as rechristened Gdansk. The old German 
port of Stettin on the Oder River became Szczecin. 
Breslau became Wroclaw. 

The area of the new Poland, within its provisional 
boundaries, is 120,359 square miles, about four- 
fifths the size of the old Poland. The population had 
shrunk from 32,000,000 in 1939 to less than 24,000,000 
in 1946. War and poverty had taken a frightful toll, 
particularly among the Jews; and some 5,000,000 
Ukrainians and Ruthenians had been absorbed into 
the Soriet Union. 

Poland lost its oR wells and its deposits of potassium 
salts. It gained immense deposits of high-grade coal, 
zinc, and lead, and low-grade iron ore in SResia. It 
gained also more than a thousand industrial plante. 
These included textRe mRls, iron and steel works, 
chemical factories, paper mills, fiumiture factories, 
electric power stations, tanneries, and sugar refineries. 

The Govermnent Nationalizes Industries 

The PoRsh government seized without compensation 
aU German farmlands and industries. It dirided the 
farmland into smaU peasant holdings of about 12J^ 
acres each. For industry, it copied the Russian plan- 
ning program. A Nationalization Law, adopted Jan. 3, 
1946, authorized the government to take over all 
“basic industries,” including everything from mines 
and rolling mills to flour mills and printing plants. 

In 1946 the Poles faced semistarvation. Poland 
had lost half its horses and a third of its cattle and 
sheep. The American Red Cross, the American Cath- 
olic Welfare, and the United Nations Relief and Re- 
habilitation Administration (UNRRA) sent in food 
and clothing. To fight inflation, the Polish govern- 
ment seized about half the farm produce at low prices 
and paid scanty wages in nationalized industries. 

Poland became a soviet socialist repubhe in aU 
but name. Communication with the West was cut off. 
Russian officers took command of Polish troops. A 
secret police spied on the people. The government 
nationalized industry, regimented labor, and shipped 
coal and textiles to Russia. It set up many collec- 
tive farms, despite protests from the peasants. It 
stripped the Roman Catholic church of power by 
seizing its lands and imprisoning hundreds of priests. 
It rewrote textbooks to spread Marxist teaching. At 
times it purged even the Polish Communist party. 
Most Poles refused to embrace Communism. In an 
effort to force more peasants to work on coRective 
farms, the government in 1952 decreed that smaR 
farmers in “crowded areas” must move to lands under 
strict state control. The government admitted West- 
ern journaRsts to Warsaw in 1953. They reported 
that Poland was a “poRce state” tottering under in- 
flation. Population (1950 census), 24,976,926. 
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The ROMANCE and TRAGEDY of POLAR EXPLORATION 


P OLAR EXPLORATION. No heroes or adventurers 
can surpass polar explorers in daring and hardi- 
hood. They live in cold severe enough to kill a man 
quickly if anything goes wrong. Their ships may be 
crushed by ice floes. Huge cracks may open in the ice 
and swallow dog sleds or foot parties. Aii planes may 
get lost or wrecked in teriiflc blizzards. 

But for centuries exploiers have faced these dan- 
gers and hardships to uncover secrets which lie hid- 
den in the polar regions. The regions are not haid 
to identify. On a globe, the polar regions are the 
two “ends of the earth,” between the poles and the 
Arctic and Antarctic Ciicles. But fiigid polar con- 
ditions extend beyond these limits in many places; 
so polar exploration extends into these places. 

Why do men face such hazards to study these bleak 
regions? In earlier days, they sought to fill in the 
blank places on the world map. Many hoped to find 
short sailing routes from 


Europe to China and the 
Indies. Others wanted to 
locate good sealing and 
whaling grounds. Many 
men strove to be first to 
reach the poles. 

Today, explorers from 
northern nations are 
studying polar flying 
conditions because the 
shortest air routes be- 
tween North America, 
northern Europe, and most 
of Asia lie across the 
Arctic Ocean {see Arctic 
Regions). Many modern 
explorers are scientific men 
who study polar weather, 
magnetism, geology, and 
plant and animal life. Ex- 
plorers also hope to find 
deposits of uranium and 
radium. 

How Polar Explorers 
Use Airplanes 

Today, exploreis use 
airplanes equipped with 
modern fact-finding de- 
vices, for quick studies. 
An ail plane can go far- 
ther in one day than men 
could in months or years 
when they used ships or 
sledged over ice. Aeiial 
cameras can photogiaph 
thousands of square miles 
of land in a few hours. A 
plane can send dovm ra- 
dailike pulses; and echoes 
liom the ground tell i\hat 


kind of rocks lie beneath the ice and snow. Fathom- 
eters (sonic depth finders) on the planes can test 
the depth of glaciers and ice fields. Airplanes can 
release balloons carrying radio equipment to test 
weather in the upper air. 

But airplane flights cannot be used for getting 
many kinds of information. Plant or animal life can- 
not be studied from the air. An air observer cannot 
make detailed examinations of mineral deposits and he 
cannot obtain records of weather conditions in stormy 
times when no airplane can fly. For all such studies 
men must work on the ground; or, if they use air- 
planes, from bases on the groimd. 

Establishing a Polar Base 
Today explorers do not have much trouble estab- 
lishing bases in the Arctic regions. Many airfields, 
weather observation bases, and fur trading posts exist 
near the Arctic. In summer, locations quite near the 

WHERE POLAR EXPLORERS MADE HISTORY 
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pole can be reached by ship, and overland travel is 
Po^ible (see Arctic Regions). 

Antarctic explorers have a much harder time. The 
is surrounded by stormy, ice-choked seas, and 
® 'Ps can reach it only during a few months in summer 
•see Antarctic Continent). So expeditions usually 
summer through the next. 

^ng the first summer, the ships get through the 
oe-clogged sea to land men and supplies. The men 
Pfepare their headquarters and a landing field if 
^uplanes are to be used. Before March the ships 
in^'if'i^ ^void being frozen in; and the men remain 
t for the winter. When spring comes in Sep- 

mber they commence outdoor work. The ships re- 
in December or January and take the men out. 
After the second World War, the United States 
sent an expedition commanded by Rear Adms. 


Richard E. Byrd and Richard H. Cruzen for one sea- 
son (1946-47). The expedition made airplane flights, 
gained experience with its ice-breaking ships, and 
tested many items of polar equipment. But working 
time was much too short for intensive field -work. 

Fighting Polar Cold and Winds 

We might think that cold is a polar explorer’s worst 
enemy. But good clothes and food defeat cold. Cloth- 
ing should have many layers to enclose plenty of air, 
since air is a fine insulator. Greater hardships and 
danger are caused by vund. Early explorers soon 
adopted the Eskimo’s costume of furs, since leather 
and hair make the best windbreak, as well as being 
warm. But no garment can vithstand high winds. 
Men must find shelter or perish. 

Polar explorers wear well-lined boots (mukluks) to 
prevent frostbite. They wear parkas over the head and 
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1. Two members of a Byrd expedition are 
exploring fields of ice around Little Amer- 
ica on the Bay of Whales during the long 
Antarctic night. 2. Two penguins are free- 
ing themselves from snow and ice after a 
hard storm. 3. This ship (Stefansson ex- 
pedition, 1913-16) IS locked in Arctic ice 
until the spring thaw frees it. 

neck, and face masks to keep oS 
the biting winds The most trouble- 
some item is goggles, or glasses 
worn to protect the eyes from blind- 
ing snow and cutting winds. Body moisture tends to 
collect on the eyepieces and freeze, blocking vision. 

Many problems arise m providing equipment. Metal 
articles may become brittle and break, if placed 
imder strain in extreme cold. For this reason, polar 
explorers generally prefer wooden ships, especially if 
the ship may be locked in ice. Fuel and lubiicants for 
motors must be suitable for use at extremely low 
temperatures. When airplanes are grounded, the mo- 
tors are covered with tenting and heat is provided so 
they can be started readily. 

The cold helps, however, by preserving food and 
keeping down infectious disease. Germs and viruses 
are kept almost entirely inactive. Food does not spoil, 
and men do not catch cold, except in heated quarters. 
When the Byrd expedition of 1946 reached Little 
America, many foods left in 1941 were found in per- 
fect condition. 

The First Polar Explorations 

Polar exploration started more than 2,000 years 
ago. Four centuries before Christ, Pytheas, a Greek 
from Massilia (Marseilles), found land 600 miles north 
of Great Britain and called it “Thule.” It may have 
been Iceland, or islands off Norway. 



For more than a thousand years, nohody else ven- 
tured this far north. In the time of King Alfred of 
England, Alfred’s friend Ottar of Norway sailed 
around the north end of Norway and discovered the 
White Sea. In the 9th and 10th centuries the Vikings 
settled Iceland and the southwestern coast of Green- 
land (see Northmen). But we have no evidence that 
they ventured far into the frozen seas north of the 
Arctic Circle. 

The first attempts to do this came after the Portu- 
guese and the Spanish discovered sea routes to India. 
They would not allow other nations to use these routes, 
so the English, and later the Dutch, tned to find 
their own routes around the north end of Asia (the 
Northeast Passage) or of North America (the North- 
west Passage). The first explorers toward the east 
were Whlloughby and Chancellor, and the Dutchman, 
Barents, as shown in the table on the opposite page. 
The earliest to attempt the Northw^est Passage uere 
Frobisher and Davis. After suffering great hardships, 
they all found that their little sailmg ships had no 
chance to get through the Arctic 
Ocean ice. 

A Lull in Polar Exploration 
In 1588, the English defeated 
the Spanish Armada and opened 
the Portuguese and Spanish sea 
■ <* I routes to all nations (see Aimada, 
' Spanish). This reduced interest 
in Arctic exploration. Hudson 
found awayinto Hudson’s Bay, and 
the Hudson’s Bay Company used 
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Pytheas (Massilia), 4th century b.c., discovered 
"Thule” (Iceland?) north of Great Britain. 

Erik, the Red (Norseman), 10th century, landed on 
western coast of Greenland; founded a colony. 

Hugh Willoughby and Richard Chancellor (England), 
1553, explored the White Sea. 

Martin Frobisher (England), 1576-78, discovered 
Frobisher Bay on Baffin Island. 

John Davis (England) , 1585-87, discovered Davis Strait. 
Willem Barents (The Netherlands), 1590-97, discov- 
ered Spitsbergen; explored Novaya Zemlya, Barents Sea. 

Henry Hudson (England), 1607-11, discovered Hudson 
Strait, Hudson Bay. 

William Baffin (England), 1615, explored Baffin Bay, 
Baffin Island. 

Vitus Bering (Russia), 1728, explored Bering Sea, Ber- 
ing Strait. 

William E. Parry (Great Britain), 1819-20, explored the 
Northwest Passage from the east to Melville Island. 

James C. Ross (Great Britain), 1831, attempted North- 
west Passage from both east and west; located north mag- 
netic pole approximately. 

Thomas Simpson (Great Britain), 1838-39, explored 
coast of Canada from Coppermine River to Boothia. 

John Franklin (Great Britain), 1845-47, and his entire 
expedition perished in the Canadian Arctic, seeking the 
Northwest Passage. 

Robert McClure (Great Britain), 1850-53, traversed 
Northwest Passage; used more than one ship and made 
part of the journey overland. 

Nils Adolf Erik Nordenskjold (Sweden), 1878-79, 
traversed the Northeast Passage in the Vega. 

Adolphus W. Greely (United States), 1881-84, led an 
ill-fated expedition to Ellesmere Island and the west 
coast of Greenland. 

Robert E. Peary (United States), 1891-92, proved 
Greenland an island by crossing northeast corner. 

Fridtjof Nansen (Norway), 1893-96, drifted in Fram 
to within 250 miles of the North Pole. 

Salomon A. Andre e (Sweden), 1897, tried balloon 
flight over the North Pole; party perished. 

Roald Amundsen (Norway), 1903-6, traversed the 
Northwest Passage in the Gj'oa; fixed approximate location 
of north magnetic pole. 

Vilhjalmur Stefansson (Canada), 1906-18, explored 
about 100,000 square miles in Canadian Arctic. 

Frederick A. Cook (United States), 1908, said he 
reached North Pole; his story discredited. 

Robert E. Peary (United States), 1909, reached the 
North Pole. 

Donald B. MacMillan (United States), 1909-41, made 
19 trips to Labrador, Baffin, Greenland. 

Richard E. Byrd (United States), 1926, and Floyd Ben- 
nett flew airplane from Spitsbergen to the North Pole and 
back. 

Roald Amundsen (Norway), 1926, Lincoln Ellsworth, 
end Umberto Nobile flew over the North Pole in a dirigible. 

George Hubert Wilkins (Australia), 1928, flew over 
pole from Point Barrow to Spitsbergen. 

. .^™'>®rto NobUe (Italy), 1928, flew over pole in dir- 
igible Italia; wrecked, eight lives lost. 

Valeri Chkalov and Mikhail Gromov (U.S.S.R.), 1937, 
®ade nonstop transpolar flights from Moscow to the 
United States. 

Ivan Papanin and party (U.S.S.R.), 1937, set down by 
P nne on ice floe near pole; studied weather, ocean cur- 
•^®nts, and sea life; picked up near Greenland. 

Ice-Breaker ship Sedoff (U.S.S.R.), 1937-40, drifted 
to 86” 39'. 

Cwrier Midway (United States), 1946, made tests in 
Da^s Strait. 

cl Musk Oi” (Canada), 1946, tested Arctic 

“thing, equipment in northern Canada. 
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Jean Bouvet (France), 1739, found Bouvet Island. 

Yves Joseph de Kerguelen-Tremarec (France), 1772, 
discovered Isle of Desolation (Kerguelen Island). 

James Cook (Great Britain), 1772-75, circumnavigated 
Antarctica, found South Sandwich Islands. 

William Smith (Great Britain), 1819, discovered South 
Shetland Islands. 

James Bransfield (Great Britain), 1820, believed 
first to sight Antarctic mainland, near South Shetlands. 

Fabian von Bellingshausen (Russia), 1819-21, found 
Peter I Island and Alexander I Island. 

Nathaniel Brown Palmer (United States), 1821-22, 
explored Palmer Peninsula. 

James Weddell (Great Britain), 1823, discovered Wed- 
dell Sea and explored surrounding area. 

John Biscoe (Great Britain), 1830-32, discovered 
Enderby Land and Biscoe Islands. 

John Balleny (Great Britain), 1839, discovered Bal- 
leny Islands and Sabrina Coast. 

Dumont d’Urville (France), 1840, found Adelie Coast 
and Claire Coast. 

Charles Wilkes (United States), 1838-42, discovered 
Wilkes Land; proved Antarctica a continent. 

James Clark Ross (Great Britain), 1839-43, discov- 
ered Ross Sea, Ross Shelf Ice, and Victoria Land. 

Leonard Ejristensen, C. E. Borchgrevink (Norway), 
1895, first to land on continent (Cape Adare). 

Adrian de Gerlache (Belgium), 1897-99, first party 
to winter in Antarctic (in Bellingshausen Sea). 

Erich von Drygalski (Germany), 1901-3, in ship the 
Gauss, discovered Wilhelm II Coast. 

Robert F. Scott (Great Britain), 1901-4, spent three 
winters in first land exploration. 

William S. Bruce (Scotland), 1902-4, found Coats Land. 

Jean B. Charcot (France), 1903-5, 1908-10; surveyed 
Palmer Peninsula; found Charcot Island. 

Ernest Shackleton (Great Britain), 1908-9; found 
Beardmore Glacier; went 97 miles near pole. Edgeworth 
David and Douglas Mawson located south magnetic pole 

Roald Amundsen (Norway), 1911, first to reach South 
Pole (on December 16 from Bay of Whales). 

Wilhelm Filchner (Germany), 1911-12, discovered 
Luitpold Coast and Filchner Shelf Ice. 

Douglas Mawson (Australia), 1911-14, explored Adfilie 
Coast; found Shackleton Shelf Ice, Queen Mary Coast. 

Robert F. Scott (Great Britain), 1912, reached South 
Pole January 18, but perished on return trip. 

George Hubert Wilkins (Australia), 1929-30, proved 
Charcot Island an island; first to fly in Antarctic. 

Richard E. Byrd (United States), 1928-30; first to fly 
over South Pole (Nov. 29, 1929); built “Little America” 
base on Bay of Whales; found Marie Byrd Land. 

Douglas Mawson (Australia), 1929-31, charted 300 
miles of coast; claimed Enderby Land for Australia. 

Hjalmar Riiser-Larsen (Norway), 1929-33, three ex- 
peditions; discovered areas in Queen Maud Land. 

Richard E. Byrd (United States), 1933-35, made 
second Antarctic expedition. 

Lincoln Ellsworth (United States), 1935-36, explored 
by air, claimed 300,000 square miles (Ellsworth Highland) . 

John R. Rymill (Great Britain), 1934-37 explored 
George VI Sound. 

Lincoln Ellsworth (United States), 1938-39, air expedi- 
tion; claimed 80,000 square miles (American Highland). 

Richard E. Byrd (United States), 1939-41, third ex- 
pedition; mapped a large area south of Pacific Ocean. 

Richard E. Byrd (United States), 1946-47, fourth ex- 
pedition; with Richard H. Cruzen led Navy "Operation 
High Jump”; flew over South Pole again Feb. 16, 1947. 

Finn Ronne (United States), 1947-48, surveyed coast 
southwest of Weddell Sea. 
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this route (see Hudson’s Bay Company). Baffin ex- 
plored west of Greenland, but for two centuries no- 
body tried to get farther west. 

During this period, the south polar region remained 
utterly unexploied. About the time of the American 
Revolution a ventuiesome Frenchman, Kergu41en- 
Tr^marec, skirted 
the Antarctic ice, 
and the English ex- 
plorer, Captain Cook, 
spent three years 
in the region (see 
Cook). Neither 
found anything of 
value. 

Earlier the Rus- 
sians had started 
exploring the lim- 
its of their lealm. 

Bering ascertained 
the break between 
Asia and North 
America in 1728 
and claimed Alaska 
for Russia (see 
Alaska). The Rus- 
sians pushed north 
in Europe and Si- 
beria to the edge of 
the Arctic Ocean 
and later sent chart- 
ing expeditions into 
polar waters. In 
1819-21 a Russian 
expedition under 
von Bellingshausen 
skirted the fringes 
of Antarctica. 

New Interest 

Brings Tragedies 

More than a hun- 
dred years ago, men 
became interested 
in exploring the 
Arctic for scien- 
tific purposes. Ge- 
ologists were try- 
ing to explain the 



On 6, 1909, Peary, with his Negro assistant Matthew Henson and 

four KskioioS) reached the North Pole and hoisted the American flag on a 
mound of ice. This picture, taken by Peary, shows Henson in the middle. 



On Dec. 16, 1911, Amundsen and four comrades reached the South Pole and 
erected this tent surmounted by the flag of Norway. Inside, the Norwegians 
left a letter to their king and one to Captain Scott. A month later Scott found 
these tokens before starting big tragic return trip. 


bodies on King William Island and a record to April 
25, 1848. Not a single man had survived. 

An American tragedy resulted fiom an international 
attempt to promote polar research. Representatives 
from ten nations met in Hamburg, Germany, in 1879, 
and in Bern, Switzerland, in 1880, and agreed to set 

up permanent sta- 
tions in the Far 
North for scientific 
observation. The 
United States agreed 
to operate bases 
at Point Barrow, 
Alaska, and at Lady 
Franklin Bay on 
Ellesmere Island. 
In 1881, an expedi- 
tion headed by A. 
W. Greely began 
work on Ellesmere 
Island, only 497 
miles from the pole. 
The party gathered 
valuable informa- 
tion; but two re- 
lief expeditions 
failed to reach 
them, and 16 of the 
23 men died of star- 
vation on Cape Sa- 
bine before help 
finally came. 
Forcing the 
“Passages” 
Successes were 
won as well, h* 
1850 Capt. Robert 
McClure in the 

ship Investigator 

headed east from 
the Bering Sea to 
seek the Franklin 
expedition. The 
ship w'as frozen in- 
to the ice during 
three winters, and 
in the spring of 
1853 McClure aban- 


makeup of the earth, and they wanted to know the 
arrangement of the polar land and sea. They knew 
that an Ice Age had once overwhelmed much of Eiu:- 
ope and North America, and they hoped to leam more 
about it by studying Arctic ice. Geographers wanted 
to find out if they could, why the magnetic north pole 
was not at the geographic pole. 

These motives led to expeditions by ship and across 
the ice by dog sled. Many of the efforts ended in 
tragedy. In 1845 Sir John Franklin and 128 others 
attempted the Northwest Passage in two ships, the 
Erebus and Terror. For several years nothing was 
learned of them. Then, in 1859, a rescue party foimd 


doned it. He led the crew eastward over the ice 
Melville Island, where a rescue ship was awai mg 
them. Thus they traversed the Northwest Passage. 

Twenty-five years later a Sw^edish explorer an 
scientist, Nils Adolf Erik Nordenskjold, forced us 
way through the Northeast Passage. He left Trorosni 
Norway, in the ship Vega in July 1878 and reac 
Yokohama, Japan, one year and two months 

Early in the 20th century Roald Amundsen 
way traversed the Northwest Passage in the ' 

He made the trip after spiending 19 months in stu ju 
the north magnetic pole, by sailing west in the su 
mer of 1905. His ship was frozen in the ice d 
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the winter; but next spring he worked it free and 
pushed through to the Bering Sea and the Pacific. 

The Quest for the North Pole 
Meanwhile many explorers attempted the seemingly 
impossible feat of reaching the North Pole. A Nor- 
wegian scientist, Fridtjof Nansen, noticed that ob- 
jects such as driftwood and a pair of trousers from a 
^vTecked steamer were carried by drifting ice across 
the Arctic Ocean from Asia to the North Atlantic. In 
1893, he and 13 companions let their ship From be 
frozen into the ice pack north of Siberia. Then for 
three years they slowly drifted westward; but the 
drift carried them wide of the pole. Nansen and one 
companion left the ship and dashed across the ice 
mth a dog sled but they were unable to get farther 
north than 86° 14'. In 1896 the ship fimally came 
out of the ice nack 


north of Europe. 

In 1897 Dr. Sal- 
omon Andrde of 
Sweden and two 
companions tried 
to drift over the 
pole in a balloon. 

Nothing was heard 
of them for 30 
years. Then a Nor- 
wegian explorer, 

Dr. Gunnar Horn, 
found a photo- 
graph taken by 
one of the party, 
showing the balloon wrecked on White Island. (The 
photograph is reproduced later in the article.) 

Robert E. Peary, the first man to reach the North 
Pole, had spent 18 years in earlier Arctic explora- 
tion. Finally, on his eighth trip, April 6, 1909, 
he reached the pole (see Peary). I3efore the world 
received the news the next September, another Amer- 
ican, Dr. F. A. Cook, arrived in Copenhagen, claim- 
ing that he had reached the pole from Greenland on 
April 12, 1908. Peary and others challenged Dr. 
Cook’s story and it was soon discredited. The test 
of being at the pole consists of seeing the sun and 


AND TRAVEL IN THE ARCTIC 




Here are two photographs taken by one of Donald MacMillan’s expeditions into 
the Arctic. The chnwo nn Eskimo summer shelter made of animal 

skins, and rocks 


the Arctic. The top picture shows an Eskimo summer shelter _ 

to keep the skins from blowing away. In the bottom picture, a dog 


landing had been 
made by a party of 
Norwegians under 
Kristensen. Now 
Scott and Shackle- 
ton of the British 
Navy led expedi- 
tions; and many 
explorers wanted 
to reach the South 
Pole. 

The first to suc- 
ceed was Amund- 


going around the sky in horizontal circles. 
Peary had 32 observations which met this test; but 
fiwdence was found suggesting that Cook’s record of 
^^’wations had been made up beforehand. 

Two other 20th centiuy explorers who devoted their 
|ves to exploring and studying the nature of the 
Arctic are Donald B. MacMillan, a United States 
^cientist, and Vilhjalmur Stefansson, a Canadian, 
efansson’s voluminous writings about the “friendly 
etic helped to convince the world that trans- 
ctic air lines were feasible. 

, New Interest in the Antarctic 

After Peary reached the North Pole, explorers 
™med_to the Antarctic. Many earlier expeditions 
R ‘f coast, and one imder Ross of the 

ifV , discovered the ice-locked Ross Sea 


which 


many later expeditions used for landings. One 


team puUs a sledge over the frozen snow, 

sen. In 1910 he reached the Ross Sea in Nansen’s 
ship From and wintered on the Bay of Whales. He 
spent the following summer establishing three depots 
of food and supplies on the way to the pole, then 
took shelter for another wmter. On Oct. 29, 1911, 
be started his final dash with four companions and 
four dog sledges. On Dec. 16, 1911, they reached the 
pole. After three days they returned to the base 
camp, making the round trip journey of 1,860 miles 
in 99 days. 

Meanwhile Scott had started his journey. He 
reached the pole Jan. 18, 1912, only to find that 
Amundsen had arrived ahead of him. He and his 
party perished tragically in violent blizzards on the 
return journey (see Scott, Robert F.). 

The Airplane Creates a New Era 
Soon after the conquest of the South Pole, the 
first World War interrupted all exploration. But it 
also brought development of the airplane to a level 
which made it useful for polar exploration. 

Richard E. Byrd of the United States Navy led in 
usiug this new aid by flying over the North Pole 
May 9, 1926, in a plane piloted by Floyd Bennett. 
Amundsen and Ellsw’orth followed three days later in 
a dirigible piloted by Umberto Nobile of Italy. No- 
bile tried again in 1928, but his dirigible was w-recked 
after he reached the pole. Amundsen perished in a 
rescue flight by airplane. A new era of transpolar 
flying began in 1937 when Russian pilots t^rice flew 
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On his historic flight over the South Pole on Nov. 29, 1929, Admiral Byrd had to cross this perilous mountain harrier, ribbed with 
ice and gnawed by fierce winds. Forced landing on such slopes meant death. The photograph was taken from Byrd’s plane. 


SOLVING THE MYSTERIES 


single-engined monoplanes nonstop fiom Moscow to 
the United States over the North Pole. 

But the Antarctic diew moie attention because the 
vast stretches of unknown land offered chances to 
make discoveries and establish national claims to 
territory. In 1928, 

Byrd set up a base 
cemp, “Little Amer- 
ica,” on the Bay 
of WTiales, and on 
Nov. 29, 1929, he 
and two compan- 
ions flew over the 
South Pole. In a 
second expedition 
U933-35) he made 
intensive use of 
scientific aids, 
including geophys- 
ical soundings to 
test the thickness 
of ice. On his 
third expedition 

(1939-41) he made ground tiips in a tractor “snow 
cruiser,” equipped with special caterpillar tieads for 
tend trips. 

Another Antarctic explorer by air was Lincoln 
Ll sworth. In 1935-36 he flew over 300,000 square 
niiles of land in Ellsworth Highland and claimed the 
legion for the United States. In 1939 Ellsworth and 
ois pilot, Heibert Hollick-Kenyon, made flights vith- 
^t a base by alighting on the ice. They’ worked from 

undee Island to Little America in 13 days. 

After the second World War, exploration was le- 
cumed, both for scientific studies and to bolster 
Claims for territory. Great Britain, France, Norway, 
•Australia, Argentina, Chile, and other nations claimed 
^ad (see Antaictic Continent). In 1946-47 the 

^ted States Navy’ sent out a huge training and re- 



search oqiedition under Admirals Byrd and Cruzen. 
Thirteen ships, including a submaime, transported 
4,000 men. Two groups sailed around Antarctica and 
photographed the coast lands by airplane. A third 
group made surveys from Little America about 600 

miles in all direc- 

OF THE POLAR REGIONS . j xu 

tions and over the 

South Pole. In 
1947-48, Com- 
mander Finn 
Bonne, U.S.N.R., 
survey’ed the coast 
of the Weddell 
Sea. An interna- 
tional expedition 
from Norway, 
Great Britain, and 
Sweden explored 
Queen Maud Land 
in 1949-52. 


Am 





The upper picture shows the tragic end of AndrSe’s attempt 
to reach the North Pole by balloon. The picture was taken 
lulv 14 1S97, near White Island, by one of the party. In 1930 
Dr Gu’nnar Horn, a Norwegian, found the camera with the 
Picture Below, a member of a Mawson expedition (1929-30) 
leans against an Antarctic gale to swing a pick. 
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How POLICE p7‘otect 
LIVES and PROPERTY 

■pOLICE. TMierever people live together they must 
have laws and policemen to enforce the lavs The 
police have two main duties. One is to keep people 
from breaking laws. The other is to arrest lawbreakers 
By carrymg out these duties the police protect hves, 
health, and property. They stop disturbances, 
control traffic, and work generally to keep the 
community safe. 

Some policemen have a specialized job such as that 
of photographer or fingerprint expert. But most 
policemen must deal noth every kind of emergenc} 
that arises. In dealing with cnmmals thej' often risk 
death. Every year many policemen are kiUed as they 
protect the public against harm or theft 
The Neighborhood Policeman 
One of the policemen that city people see often 
is the neighborhood patrolman He walks a regu- 
lar route called a heat. Spaced along his beat are 
special telephone boxes attached to posts or buildmgs 
Over these call boxes the patrolman reports regularly 
to the desk seigeant or other officer at his station 
house If he needs help, he can call for it from the 
nearest call box 

The patrolman keeps alert as he walks his beat 
Dunng the daj’’, he may stop mischief-makers from 
breaking windows, help a stranger on his wa)', or aid 
a person taken suddenty ill in the street In crowds 
he watches out for pickpockets and purse snatchers 
He warns property owmers or tenants to cover garbage 
cans and clean up litter. He takes charge of a lost 
child and helps old people cross the street. He keep= 
a sharp lookout for known cnmmals. 
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or fire. There they can keep 
headquarters informed by ra- 
dio of events as they occur. 

Controlling Traffic 
on Roads and Streets 

The traffic policeman works 
to keep cars and trucks mov- 
ing steadily and at the proper 
speed along the streets. He 
also must see that people 
on foot can cross intei- 
sections safely. The traffic 
policeman enforces regu- 
lations designed by special- 
ists in his department. These 
specialists decide where stop 
signs shall be placed and 
what streets shall be desig- 
nated as “through” or “one 
way” streets. They also 
make parking and speed- 
limit rules. Some traffic 
policemen direct the flow of 
traffic at busy intersections. Others patrol well- 
traveled streets and boulevards in motorcycles or cars. 

The traffic police use two types of motorcycles: 
the solo (two-wheeler) and the three-wheeler. Often 
both are equipped with radio. The solo is used to 
overtake speeding cars, to guard the lines of a parade, 
or to clear the traffic ahead of an ambulance or a 
car bearing an important' visitor to the city. 

But the solo motorcycle is more liable to accident 
and its use for chasing speeders is declining. The 
three-wheeler threads through traffic in the busiest 
parts of the city. The policeman checks parking vio- 
lations and helps to keep traffic moving. By radio 

A STATE POLICE BARRACKS 



Policemen must learn to overpower prisoners who fight. 
Here a police trainer is teaching a patrolman a form 
of Japanese wrestling called judo or jujitsu. 



I 

Many states have their own police departments. The state policemen are called 
troopers and their stations are called barracks. Most of the barracks are on high- 
ways away from towns. Here two troopers are starting to the scene of an auto- 
mobile accident. When they reach the spot, they can call for help by two-way radio. 


he can be dispatched to the 
scene of a traffic jam. 

Traffic control cars watch 
for speeders and help drivers 
of stalled cars to move out 
of the stream of traffic. These 
have tw’O-way radios and can 
call for help as it is needed. 
They can also receive reports 
of accidents from their head- 
quarters. Like all policemen, 
traffic control men are trained 
in first aid. But their chief 
duty at an accident is to 
investigate the cause. They 
often take pictures of the 
wrecked cars or trucks. These 
may be used later as evidence 
in court trials. 

Women in the 
Police Department 

Larger police departments 
have policewomen as well as 
policemen. Policewomen who watch crowded play- 
grounds or guard street crossings near schools usually 
wear uniforms. But most policewomen wear ordinary 
street dress. Many of them work as detectives and 
do not wish to reveal that they are members of the 
police department. 

Some policewomen patrol the busy streets watclung 
for purse snatchers and other thieves that prey on 
women. Other policewomen visit bus and railroad 
stations looking for runaway children. They also visit 
places with bad reputations to warn away young 
girls. The job of the policewoman is to prevent 
women and children from getting into trouble. Bu 
sometimes the policewoman acts as a 
detective in catching a woman crimina 
How Detectives Work 
The uniformed policeman works for 
the most part to prevent crime an 
disorder. The detective works to mves- 
tigate crimes already committed an 
to find and arrest the criminals. 'O 
the policewoman, he often must e 
the fact that he is a member of tne 
police department. Therefoie e 
woars street clothes and concea s 
badge and gun. For tliis leason le i 
often called a plain-clothes man. 

In larger cities, detectives specia 
ize in one kind of crime. Some wi 
work only on homicide (mur er 
manslaughter) cases. Others wor ‘ 
particular kinds of robbery, sue 
silk or fur thefts, car thf " 
“hijacking” (stealing me^handise 
from large trucks along the rag w j® 
Large cities have a narcotics * 
to suppress use of harmfu r 
Some detectives specialize m cr 


FROM CRIME TO CAPTURE 




to 

\ X 
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3. Fingerprint expert 
searches files 


I Police examine robbed safe for clues 






4 Police send out teletype alarm 







M: 


^rtures show steps in capturing a gang of safe 
1 ® been blown open by robbers. RobMrs 

DoiiHl clues. The poUce find a fingerprint. 2 The 


BoHrS V clues. The poUce find a fingerprint. 2 The 
fia 7 p^^-'’?’^?*°' 7 lests other clues. 3 An expert &ids that the 
jjAj^’^ut belongs to an ex-convict named Joe Smith. 4 m 
goes out: “Arrest Joe Smith!” The alarm is sent over 


the teletype and police radio. 5 State policemen get the alarm. 
They see Joe in a car with another man. They stop Joe’s 
car ^ 6 The policemen order Joe and the other man to put 
their hands high on the car. One trooper covers them with a 
shotgun The other searches the prisoners. He finds a pistol 
in Joe’s pocket. Then the troopers take the prisoners to jail. 
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TRAFFIC EXPERTS 


TRAFFIC 


PROBLEM 



Traffic policemen come from all over the world to Northwestern University's Traffic 
Institute to study traffic control* Here a group of poUcemen work out a traffic problem 
with toy cars and a street map painted on a table* 


committed by swindlers and forgers. Others who 
speak a foreign language work in districts where this 
language is spoken. 

Emergency Squads and Their Work 
Accidents happen everywhere and often special skill 
and equipment aie needed to deal with them Large 
city departments have emergency squads that help in 
these cases. Perhaps a worker is caught between a 
freight car and a platform or a cat is afraid to come 
down from a tree or telephone pole. A child may 
lock himself in a bathroom and must be released. To 


lescue them, an emergency squad 
has a tiuck with many Undsof 
equipment It has strong jacks for 
lifting heavy objects, acetylene 
toiches for cutting metal, ladders, 
sledges, axes, shovels, and rope 
Gas masks aie carried foi use when 
cooking gas or other poisonous 
fumes have filled a room. Flood- 
lights help in dark places or at 
night. Oxygen tanks and stretch- 
ers are ready for injured persons 
In many cities, fire departments 
share in this work. 

Work at Headquarters 
Eveiy police department has a 
headquarters building, with of- 
fices for executives, detectives, 
and othei specialists. Larger 
cities also have precinct stations 
in various districts. Each station 
has a complaint room and desk 
for receiving reports of crime or 
trouble. A squad room accommo- 
dates the patrolmen of the 
district, and blocks of cells or 
provided for confining suspected 


separate jails are 
criminals awaiting charge or trial. 

In large cities the records division keeps finger- 
prints and histories of known criminals. If a finger- 
print cannot be matched in the file, a copy can be 
compared with the national master file in Washington, 
D.C. (see Federal Bureau of Investigation; Fmger- 
prints). A criminal’s history often reveals a pecuhar 
working method that helps solve a crime. 

The crime laboratory tests bloodstains, dust, dot - 
ing, and other materials for clues. Bullets can be 


complaint and the PATROLMAN’S REPORT 



The central complaint room of a big city’s police department receives emergency calls. Missing persons and stolen car the 

Will be sent on to station houses by t^eletype. It a robbery or other crime is reported, radio messages will send squad ca 
scene. At the right a foot patrolman reports from his beat to his desk sergeant. 
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ORGANIZATION OF A CITY POLICE DEPARTMENT 


POLICE 


COMMISSIONER or CHIEF 


X 


uniformed police 

Polrolmen 
S<iuacl Con 
Emergency Squodi 
Police Ambulances 
Policewomen 


DETECTIVE 
Investigolofs 
Special Squads 
(murder, rob- 
bery, etc ) 


RECORDS 
Idenhflcotton Files 
(fingerprint, photo- 
graph, etc ) 
Property Coitodion 
(keeper of stolen 
goods, prisoners' 
valuables, etc ) 
Communication 
(radio, teletype, 
telephone) 

Crime laboratories 
(chemistry, gun and 
bullet tests, etc ) 
Crime Prevention 


traced to the weapons that fired them. 

(This ffork is called ballistics.) Chemicals 
can restore the serial number and motor 
number of a car after thieves have burned 
them off. Lie detectors may be used to 
test the truthfulness or falseness of state- 
ments made by persons under suspicion. 

Everyone in the department is kept in contact with 
each other by the communicaiions syslem. In small 
cities, calls come to precinct stations or headquarters. 
Large cities have a complaint room. Telephoned corn- 
plaints come here, and the officers on duty use radio 
to send squad cars to investigate. They use telephones 
or teletype machines to inform precinct stations, and 
if necessary other cities and states, of trouble. 

Preparing to Be a Policeman 
Young men (or women) who want to join a police 
force must first pass a mental and physical examina- 
tion, If they are accepted they become probationary 

policemen in the training 

division. They study law, 
city ordinances, and col- 
lection of legal evidence. 

They take strength-build- 
ing dnlls and learn how 
to climb walls and over- 
power criminals. They 
learn to shoot and care 
for revolvers and to use 
tear-gas guns, shotguns, 
and submachine guns. 

Well-trained policemen 
faiow that many juvenile 
deUnquents become adult 
crimmals. Many depart- 
ments try to prevent this 
hy showing young people 
f|^t crime does not pay. 

^ey give lectures and 
motion pictures. 

They may organize boys 
into forces of junior police- 
iiicn. Police work is ex- 
plained and the boys learn 
now they can help in law 
enforcement. Many police 
orces support teams and 
wumaments for baseball, 
wtball, basketball, and 
nther sports. 


TRAFFIC 
Accident Prevention 
Traffic Directors 
Patrol Cors 
Motorcycles 
Schoolboy Patrol 


TRAINING 
Physical Trointng 
Torget Ranges 
School of Law and 
Ordinances 
(rules of evidence, 
police methods, etc ) 


This chart shows how a city’s police force is divided 
into departments. The men in the departments are 
trained for their special work. 


POLICE RESCUE 

...■sj'ler 



Outside of cities and towns, protection is 
provided by county police and state police 
A county police force is commanded by the 
sheriff of the county. A state police force 
has a director, usually appointed by the governor. 
The men of a state police force usually are called 
troopers They patrol highways and help small-town 
and county police. They watch for overloaded trucks, 
which damage the highways. Not all states have 
their own police forces. Among the better-known 
state police are the Texas flanges and the troopers 
of Pennsylvania, New York, Michigan, Indiana, 

and California. , , r 

The national government has several police forces. 

The best known of these is the FBI (see Federal Bu- 
reau of Investigation). Other nationa police mclude 

the Secret Service and the 
T~men of the Treasury 
Department, the Border 
Patrol, and the Postal 
Inspectors. 

Some Foreign Police 
Canada’s local and pro- 
vincial police resemble 
those of cities and states 
of the United States. The 
national force is the Roy- 
al Canadian Mounted 
Police. The London de- 
tective force, with head- 
quarters at New Scotland 
Yard, is famed the world 
over. 

In totalitarian nations 
(often called police states) 
the police help terrorize 
people into submission. 
The Soviet Union has a 
national police called the 
MVD. This force works 
secretly to discover and 
pimish all w'ho are sus- 
pected of disloyalty to the 
government. The MVD 
maintains a large force, 
trained like an army to 
use tanks, artilleiy, and 


1 ft hellcdptcr to rescue e 

Here Wew York City Scean tide. PoUce rescuers 

man stranded on ^®?“nAerB*^Vrplanes, emergency 
Ure® “XiancelWnng emergency cases. 
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POLICEMEN OF MANY NATIONS 



i Paris, 

, France 


Canada 



kir-7=T-.i f \ s. ■ 








IT III - 

A traveler going from country to country, sees policemen wearing many different kinds of uniforms. The Royal Canadian Mounted 
pohceman is shown wearing his dress uniform. His working uniform is not so showy. 


airplanes. Nazi Germany and fascist Italy made 
similar use of national police forces. 

How Modem Police Forces Developed 
Throughout history civilized nations have main- 
tained some kind of police. The very word “police” 
comes from the Greek polls, meaning “city.” The 
first modem force was organized in London. 

The policemen of London are called “bobbies.” 
This nickname arose because the force was organized 
in 1829 by Sir Eobert (“Bobby”) Peel. American 
policemen are often called “cops.” The word came 
from the way the early pohceman (called a constable) 
signed reports. After his name he printed the letters 
“C.O.P.” They stood for “constable on patrol.” 


In colonial times and in the early days of the 
States, cities did not have good pohce , 

were appointed to “watch” and “ward.” T e ^ j. 
worked at night, the ward during the day. ^ 

City organized the first city pohce force m the 
States in 1844. , , 

In early years of American pohce develop ’ 
pohcemen were appointed by politicians. i ^ 
pointees were imfit for the work. Theodore 
as commissioner of New York City pohce, pio 
in bringing pohcemen under civil service rui 
Roosevelt, Theodore). This beg^ a 
movement to have well-trained pohcemen an 
tific me&ods of crime detection. 
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POLITICAL PARTIES 


rhe DONKEY and ELEPHANT of POLITICS 


THE 


POLITICAL PARTIES.'V\'lienever men have had dem- 
ocratic government, they have organized political 
parties. Such parties existed even in ancient Athens 
and republican Rome. In modem democracies, thou- 
sands or millions of voters form into political parties to 
elect candidates who will express their views. 

The United States Constitution 
makes no provision for political 
parties. The first president, 

George Washington, believed that 
they were uimecessary and a 
menace to federal authority. But 
under democratic mle it was only 
natural for voters with similar 
political beliefs to band together 
to achieve their aims. 

For many years political parties 
received no formal recognition. 

Political lines were drawn on the 
basis of a single issue or the per- 
sonality of a leader. But grad- 
ually modem parties began to 
evolve. In most years two major 
factions competed for control of 
the government. Today one ma- 
jor party is the Democratic; the 
other is the Republican, often 
called G.O.P. (Grand Old Party). 

Work of Political Parties 
Political parties strive to win 
and hold control of the government 
by electing their candidates to 
office. They present political is- 
sues and candidates for office to 
fhe voters; and the voters, after 
hiring the arguments on each 
bhey think best, 
fhe victorious party (the “ins”) 
asumes the responsibility for its 
administration and its candidates. 

-teaiiwhile the “outs” can offer 
cnticism of the government and 
Us serve as a check on its actions 
\5ce Democracy) . 


OF PARTY 

rsc 


SYMBOLS 



The first Democratic donkey was drawn by 
Thomas Nast in 1870. At first it represented 
the copperhead (antiwar) faction, but later 
it became the symbol for the entire party. 



... -tk ■ 

The Republican elephant was also created by 
Thomas Fast. This cartoon, published in 
1874, shows the party on Uie brink of a pitmi, 
partly due to the false charge of Caesarism. 


To carry on its work each political party has its own 
"fganization, or “party machinery.” The national 
^ganization resembles a huge pyramid. At the broad 
ase of the stmcture are citizens who usually vote 
Or the party. The next level consists of local party 
th officials choose the state officers of 

ij ^ Each state organization, in turn, names 

® 11 0 representatives to a national committee. From 
group, 10 Or 15 members are selected to foim an 
(ntive committee. At the top of the pyramid is the 
a lonal chairman, chosen by the party’s current 
“°tomee for president. 

_ anachinery is most active during presidential 
®Paigns and during “off-year” elections of some 
^'gressmen and state and local government officials. 


Between elections the machinery works quietly on all 
levels to build influence for the next election. 

All election victories depend upon the all-important 
work of the local organizations — the “grass roots” 
of politics. The basic unit of local organization is 
the -precinct or election district. It may have a hun- 
dred voters or less in rural areas, 
or several hundred in cities. 

The chief party official in the 
precinct is the committeeman or 
“captain.” His job is to win 
friends for his party and to “get 
out the vote” on election day. He 
schedules social events, assists the 
distressed, recommends party 
members for pohtical jobs, and 
provides transportation to the 
polls on election day. All this 
work must go on continually to 
help the captain “cany the pre- 
cinct” for his party. 

In rural areas the next higher 
level of organization is the county. 
In cities the next level is the ward. 
County chairmen and ward com- 
mitteemen are important, for they 
distribute local pohtical jobs and 
favors (called “patronage”). 

Above these organizations are 
othei'S for city, congressional dis- 
trict, state, and national levels. 
Each coordinates the work of its 
subdivisions, plans campaigns, 
raises money for campaign expens- 
es, and distributes state and fed- 
eral patronage. 

The National Conventions 
In the spring of a presidential 
election year state delegates from 
each party are chosen to attend 
the national conventions. They 
are named by state party conven- 
tions or elected in presidential 
primaries (see Primary Elections). 

The national committee of each party establishes 
the number of state delegates. The Democratic party 
allots each state two delegates for each congressional 
district, two for each senator, and two for each repre- 
sentative elected at large. Four additional delegates 
go to each state that voted Democratic at the preced- 
ing presidential election. 

The Repubhcan party allots each state fom dele- 
gates, plus two other delegates for any congressman 
elected at large. A state also receives three extra 
delegates if it voted Republican at the preceding presi- 
dential or senatorial election. In addition, a state 
gets one delegate for each concessional district that 
has 1,000 Republican voters, with one ex-tra delegate 
for 10,000 Republican voters. The Republican party 
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uses this method of apportioning delegates because it action and hard campaigning on behalf of the anti- 
has little strength in the South. machine, or “reform,” candidates. 

Both parties also assign delegates to the District First Political Parties in the United States 

of Columbia and to United States territories and pos- During the American Revolution the people who 
sessions. For the 1952 conventions the Democrats supported the revolt called themselves Whigs; those 

who remained loyal to Eng- 
land were called Tories. After 
the Constitution was ratified 
the new nation seemed united 
in policy. But soon clashes be- 
tween Ale.xander Hamilton and 
Thomas Jefferson, both then 
in President Washington’s 
Cabinet, began to dhdde pub- 
lic opinion into two factions. 
Hamilton’s party, the Federal- 
ists, wanted a strong central 
government with implied pow- 
ers stemming from loose inter- 
pretation of the Constitution. 
Jefferson’s followers, the Dem- 
ocratic Republicans, believed 
in rigid “states’ rights,” based 
on strict interpretation of the 
Constitution. 

In 1796 the two parties in 
Congress held caucuses which 
made nominations for presi- 
dent. Tlie result was a Federal- 
ist president, John Adams, and 
dates to §5,000. The Hatch Act of 1939-40 prohibits a Democratic-Republican vice-president, Thomas Jef- 

political activity by government employees paid with ferson. In 1798, Adams tried to halt criticism of his 

federal funds. It limits single campaign contributions party by signing the Alien and Sedition Acts {see 

to §5,000. And it sets the maximum party spending Adams, John). Popular resentment against these 

for a presidential election at 3 million dollars. Federal laws resulted in the election of Jefferson, a Demo- 

laws, however, cannot curb local or private spending, cratic Repubhcan, in 1800; and the Democratic- 

As a result a total of more than 30 million dollars is Republican part 3 ’' held power for the next 28 j'cars. 

usually spent on the presidential campaigns of the During these yearn, circumstances brought changes 
two major parties. Jq .(jjjg pohtical philosophies of the partJ^ Jolm Alar- 

American pohtical parties have also been criticized shah, chief justice of the Supreme Court, and other 

on other grounds. Both parties write their platforms Federahst-appointed judges continued to give more 

to influence as many voters as possible and to offend power to the national government. And in the case o 

the least number. This tends to submerge important the Louisiana Purchase and the Embargo Act of ISO/, 

issues. Parties usuaUy make appointnients to pubUc President Jefferson gave a liberal interpretation to 

office on the basis of party membership rather than the Constitution (see Embargo Acts; Louisiana Pur 

on merit (see Civil Service). And at times a strong chase). Meanwhile the Federalist party disappeared 

party “boss’’ has controUed a local government. as a political force chiefly because of opposition to the 

A boss gains control as a rule when a large portion War of 1812 (see War of 1812). 

of the voters are indifferent to political issues and During the 1820’s the Democratic Republicans sp * 

operations. Many vote as the precinct captain asks. Conservative Eastern elements of the party advocated 

in return for help in making a living or for smoothing nationalism, protective tariff, and a national ho- 
over minor difficulties with the law. As a result the They called themselves National Republicans. 

precinct captain can “deliver” the vote as the boss other wing of the party represented the South and 

directs. Often the boss holds no office or title and West. This group stood for states’ rights, tariff for 

thus bears no responsibihty for his actions. The revenue only, and an independent treasury. It ten*' 

whole structure is called a “machine.” Perhaps the the name Democratic and elected its leader, A^arew 

most famous example was the Tammany machine Jackson, in both 1828 and 1832 (see United States, 

that controlled New York City for many years. History, section “The Westward Advance”). 

If voters become aroused over misuse of political During Jackson’s first administration the Anti- 
power, they can defeat the maclrine candidates at Masons originated the national nominating conien 

election time. Such victories usually require concerted tion, held at Baltimore in 1831. The Democrats toi- 


selected 1,230 delegates; the 
Repubheans about 1,200. (For 
a list of national conventions 
since 1900, see Conventions 
in the Fact-Index.) 

Each party holds its conven- 
tion in some large citj'- in mid- 
summer (both parties chose 
Chicago for 1952). Here the 
party nominees for president 
and vice-president are chosen, 
the party platform is drafted, 
and the national committee is 
selected. (For the manner in 
which presidents are elected, 
see Elections; President.) 

Regulation and Criticism 
of Parties 

To control excessive spend- 
ing by political parties Con- 
gress passed the Corrupt Prac- 
tices Act in 1925. This law" 
limits campaign expenditures 
of senatorial candidates to 
§25,000 and of House candi- 


DEMOCRATIC CONVENTION MAKES HISTORY 
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Delegates from many states crowd near the speaker’s 
platform to hail the renomination of Franklin D. 
Roos^elt for president in 1944. He was also the only 
united States president to win four terms. 




lowed this example by holding their first national con- 
vention in 1832, also at Baltimore. 

Rise and Fall of the Whigs 
By 1836 the National Republicans and other anti- 
Jackson factions had formed a new party called the 
UTiigs. They lost to the Democrats that year, but in 
1840 the llTiig candidate, Gen. Wilham Henry Harri- 
son, was elected president. Much of the Whig success 
nas due to a colorful campaign featuring torchlight 
parades, log-cabin floats with free cider, and a song 
‘Tippecanoe and Tyler Too’. 

In 1844 the '\\Tiig candidate, Henry Clay, lost to 
James Polk. But four years later another noted gen- 
eral, Zacharj' Taylor, won for the IWiigs. The llTiig 
leaders, however, doomed their party in 1852 by tak- 
ing a compromising stand on the slaverj’- issue. Dur- 
ing the next few years most of the southern members 
joined the Democrats, while the northern l^Trigs help- 
ed form a new antislavery party, the Republican. 

Republican and Democratic Rivalry 
The passage of the Kansas-Nebraska Act in 1854 
alarmed the North. The same year small groups of 
men gathered at Ripon, Wis., Jackson, Mich., and 
elsewhere to urge creation of a new party opposed to 
the extension of slavery. Two years later, the newly 
formed Republican party meeting at Philadelphia 
chose John C. Frdmont for president. Fremont lost to 
the Democratic nominee, James Buchanan. But by 
1860 the Democrats were widely split on the slavery 
issue, and Republican Abraham Lincoln was elected 
president. 


maintained that many powers of the states were 
being usui-ped by the Federal government. After the 
second World War, most of the members of both 
parties agreed to a bipartisan foreign policy. 

Following Dewey’s defeat in 1948 Senator Robert 
Taft of Ohio became the spokesman for the Republican 
party. In 1952 Taft campaigned vigorously for his 
party’s presidential nomination but lost to Dwight 
D. Eisenhower, former general of the Army. 

To oppose the popular war hero the Democrats nom- 
inated Adlai E. Stevenson, governor of Illinois. Stev- 
enson was an able and respected candidate but the 
American people decided that it was “time for a 
change’’ in political parties. Eisenhower was over- 
whelmingly elected president, heading the first Re- 
publican administration in 20 years. 

Third Party Movements 

In an effort to deal directly with current issues, 
votei-s have occasionally formed minor, or third, 
parties (see table on following page). But a third party 
has usuallj"^ proved futile in American politics. Both 
major parties w’ork against it, for any success would 
draw support from their membership. And if a third- 
part}’^ platform has great popular appeal, it is usually 
adopted by one or both of the major parties. 

The first distinctive third party that appeared was 
the Anti-Mason. The Nullification and Anti-Jackson 
parties were South Carolina protests against federal 
authority. The American, or Know Nothing, party 
in 1856 opposed foreign immigration and Roman Cath- 
olics. Their nickname came from the reply “I know 


The Republicans emerged from the Civil War with nothing,’’ when asked what their party represented, 
great political strength. They controlled the national The Liberty and Free Soil parties were antislavery 
government for the next 72 years except for the 16 groups organized before the Civil War. A faction that 
years when presidents Grover Cleveland and Woodrow avoided the slavery issue was the Constitutional Union 
Wilson represented the Democratic party. party of 1860. , , -r, i- -r. 

The Democrats started a long period of national The Greenbacks of 1876 and the Popuhsts, or Peo- 
success m 1932. Frankhn D. Roosevelt became the pie’s, party in 1890 advocated cheap money. In 1920 

f*trTromas“Dewiy,'jo”t ^ 

Th earlier limits. .Here a ^eJSaddresses a AMhi°|ppeTri|ht a‘?e rtdfo^and 

Republicans then 
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the Farmer-Labor party entered national politics. 
Several socialist and communist parties have come 
into existence (see Labor Parties; Socialism). The 
Prohibition party has been active since 1869. 

In 1912 the Progressive party, led by Theodore 
Roosevelt, split the Republican vote and helped elect 
Woodrow Wilson, a Democrat. In 1924 it presented 
a national ticket head- 
ed by Robert M. La 
Follette, Sr. A new 
Progressive party was 
launched in 1948 with 
Henry A. Wallace as its 
presidential candidate. 

It called for a concili- 
atory attitude toward 
Russia, a limited form 
of world government, 
and the nationaliza- 
tion of basic indus- 
tries. 

Another third party that arose in 1948 was the 
States’ Rights, or “Dixiecrat,” group. It drew its sup- 
port from Southern Democrats enraged at President 
Truman’s civil-rights proposals. 

Political Parties in Canada and Abroad 

Since its confederation in 1867 Canada has had two 
major factions striving for political power — the Lib- 
eral party and the Liberal-Conservative group, re- 
named the Progressive Conservatives in 1942. Most 
influential of the third parties has been the Co-opera- 
tive Commonwealth Federation (C.C.F.), formed in 
1932 (see Canadian History). 

In England political parties began with the Whigs 
and Tories in the days of Charles II. Opposing fac- 
tions were called odious names: “whiggamore,” the 


Scottish word for horse thief, and “tory,” an Irish 
outlaw. The Whigs held that the king was only an 
officer of the government; the Tories supported the 
absolute power of the king. 

Following the Reform Bill of 1832, the Whigs 
changed their name to Liberals, and the Tories became 
the Conservatives. After the first World War, the Lib- 
erals gradually lost to 
the Labor party their 
position as chief op- 
position to the Con- 
servatives (see English 
History). 

In other European 
countries there are usu- 
ally many parties, 
sometimes 10 or 15. In 
some nations there are 
parties representing so- 
cial classes — capital- 

ists, agrarians, and la- 
borers. There are also religious and secular parties; 
monarchic and dictatorial parties; democratic, social- 
istic, and communist parties; and parties of submerged 
nationalities. 

Following the practice introduced during the French 
Revolution, they are classified as Right, Center, and 
Left according to their seating arrangement in the 
council chamber. On the Right are the monarchic 
and conservative groups, and often the clerical party; 
in the Center are the agrarians, liberals, and other 
democratic factions; and on the Left are the radicals, 
including extreme socialists and communists. 

Totalitarian governments usually permit only one, 
state-controlled party. All other groups which might 
oppose government policies are outlawed. 


THIRD PARTIES THAT WON ELECTORAL VOTES 


Year 

Party 

Candidate 

Elector- 

1832 

Anti-Mason 

William Wirt 

ad Vote 
7 


NuUifioation 

John. Floyd 

11 

1836 

Anti-Jackson 

W. P. Mangum 

11 

1856 

American (Know 
Nothing) 

Millard Fillmore 

8 

1860 

Democrat (Seces- 
sionist) 

J. C. Breckenridge 

72 


Constitutional Union 

John Bell 

39 

1892 

People’s (Populist) 

James B. Weaver 

22 

1912 

Progressive 

Theodore Roosevelt 

88 

1924 

Progressive 

Robert M. La Follette, Sr. 13 

1948 

States’ Rights 

J. Strom Thurmond 

39 


POLITICAL SCIENCE— STUD Y ©/GOVERNMENT 


POLITICAL SCIENCE. The branch of the social 

sciences dealing with the state and the individual’s 
relation to the state is called political science. It is 
concerned with the theories of government in general 
as well as the practical institutions, laws, and duties 
of citizenship. Political science is commonly studied 
in the schools under the name of civics (see Citizen- 
ship; Government). 

Every government is built on the foundations of an 
earlier one. Even when revolution seems to sweep 
away all of an older regime, much of the old still re- 
mains. The harsh dictatorship of Soviet Russia, for 
example, reflects the autocracy that the Communists 
overthrew. Governments are often spoken of as “so- 
cial experiments,’’ and political scientists try to ex- 
tract from them rules for future guidance. So far in 
the world’s history, however, there has been little 
opportunity for men to build national governments 
based upon rules derived in this fashion. 

Philosophical ideas and social ethics do affect the 
principles of every government nevertheless, and a 
rich literature treating these concepts has grown up. 


Aristotle founded political science with his teachings 
about the state and its relations to its citizens. His 
views continued to exercise influence through the 
Middle Ages. In the Renaissance, the Italian states- 
man Niecolb hlachiavelli broke with classical tradi- 
tion and developed principles of modern “practical 
politics." In the 17th century Thomas Hobbes and 
John Locke (who influenced American colonial think- 
ing) wrote on political science as a part of their 
sj'stems of philosophy. The Baron de Montesquieu 
related political development to its phj^sical sur- 
roundings, while Jean Jacques Rousseau and Imman- 
uel Kant developed theories of the state that gave 
men the greatest possible freedom. Others who in- 
fluenced men’s thoughts on government were the 
Comte de Tocqueville, W’^alter Bagehot, and John 
Stuart Mill. In recent times economic theory has 
had a strong effect upon government. The Soviet 
state was based on the theories of Karl Manx. This 
influence has been extended far beyond Russia. In 
England and the United States the economic teachings 
of John Maynard Keynes have exerted influence. 
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REFERENCE-OUTLINE FOR STUDY OF POLITICAL SCIENCE 


MODERN GOVERNMENTS AND THEIR DEVELOPMENT 

I. Need for governmenf G-144-5 

II. Origins and development of governments G-145 

A. Primitive families and tribes C-325, F-18-186 

B, Chiefs and early kings G-145 

ill. Forms of modern government G-146 

A. Cabinet government C-3-4: Great Britain P-87; 
France F-266; Sweden S-465; Belgium B-115 

B. Presidential or congressional government D-66: 
United States U-356; Latin American republics 
S-278, C-177, M-208 

C. Federal council system; Switzerland S-4S1 

D. The Communist system (totalitarian state) 
C-425-7: Union of Soviet Socialist Republics 
R-281; Yugoslavia Y-346, 348; Red China C-285 


GOVERNMENT IN THE UNITED STATES 


How the Coyernment Developed 

I. Forerunners of United States government 

A. English colonial grants end charters A-193: 
Mayflower Compact M-147 

B. Beginnings of self-government A-216: break- 
ing of charter contracts R-123; organization be- 
fore the Revolution — first Continental Congress 
(1774) R-124-5 

C. Declaration of Independence and government 
during the Revolution D-32-7, R-126 

II. Government under the Articles of Confedera- 
tion and adoption of the Constitution A-395-6, 
U-341-4; text of the Constitution U-349-55. See al- 
so the Reference-Outline for United States History 

III. Division of power between national and state 
governments 

A. Powers reserved to the national government 
U-343-4, 350-1 

B. Powers reserved to the states: historic doc- 
trine of “state’s rights” S-385 and Fact- 
Index 

C. Constructive (implied] powers of the national 
government U-349 


. Invalidating acts of Congress U-348-9 

Features of the initial government (Washington's 
administrations) U-346, U-372, W-22 

• Rise of political parties and party government 

VI P-357, 358-9, J-332c 

• Growth of the nation: addition of new states and 
^ territories U-373-4, 377-8, 381-2 

• Expansion of government powers 

A. Use of public lands L-91-2 

B. Aids to agriculture, commerce, and labor 
A-64-5, T-166, L-70-70a, b, 72, 74-5 

C. Aids to navigation, flood control, irrigation, 
and in cose of drought U-361, r-144-5, 
1-250-2, D-154-5 

• Enlargement of regulatory powers and aids 
U-356-7 


^ ^ How the National Governmenf Works 

Division of powers between three branches of 
government and popular control of two U-356 
■ J-ogislative power vested in the Congress 
(Senate and House of Representatives) U-349, 
350-1, C-435-6: election of senators and repre- 
sentatiyes 0-435, U-349-50 
• Executive power vested in the president and 
subordinate officers U-351-2 


1. Election of the president and vice-president 
P-408: electoral college E-288-9 

2. The president’s power of signing or veto- 
ing laws V-4666, U-350 

3. Possible impeachment of the president 1-49, 
U-349, 350, 352: Andrew Johnson J-360 

4. Succession to office if the president dies or 
is impeached P-408a, 409 

C. Judicial power vested in the Supreme Court 
and subordinate courts C-499, U-352 

1. Express and implied powers of the courts 
U-349: John Marshall M-103 

2. Organization of subordinate courts C-499 

II. How Congress works and passes laws C-435-6 

III. How the president works: flag, picture F-125 

A. Duties and powers P-408, 408a, T-177, U-356: 
veto C-436, V-4665 

B. The White House Office U-358 

C. The Cabinet (secretaries and heads of depart- 
ments) U-358, C-3-4: flags of the secretaries and 
services, color pictures F-125 

IV. The vice-president V-466&-467: flag, picture F-125 

V. Executive departments list U-359 

A. Department of State U-358-60 

1. The Foreign Service (formerly the Diplo- 
matic and Consular Services) D-93, U-358-9 

2. Passports P-94-5 

B. Department of the Treasury U-360: Bureau of 
Customs T-16; Bureau of Engraving and Print- 
ing M-340; Bureau of Internal Revenue U-360; 
Bureau of Narcotics N-13; Coast Guard C-371-2 

C. Department of Defense U-360-2 

1. Department of the Army A-378, U-361: U. S. 
Military Academj’' (West Point) M-248 

2. Department of the Navy N-80, U-361-2: 
Marine Corps M-96; U. S. Naval Academj" 
(Annapolis) N-70 

3. Department of the Air Force A-79, U-362 

D. Department of Justice U-362: Federal Bureau 
of Investigation (FBI) F-48; Immigration and 
Naturalization Service 1-49 

E. Post Office Department U-362, P-382: Univer- 
sal Postal Union P-388-9 

F. Department of the Interior U-362-4: Bureau 
of Indian Affairs I-llOc-d, A-137; Bureau of 
Land Management L-92; Bureau of Mines 
M-270-1; Bureau of Reclamation 1-251; Divi- 
sion of Power E-314; Fish and Wildlife Service 
F-110-12; Geological Survey G-53; National 
Park Service N-20 

G. Department of Agriculture U-364-5: Extension 
Service F-31-2; farm credit F-20; Commodity 
Exchange Authority B-214; Forest Service 
F-239, 241, pictures F-236, 240; Ruial Elec- 
trification Administration E-313, 314 

H. Department of Commerce U-365-7: Bureau of 
the Census C-168-70; Bureau of Foreign and 
Domestic Commerce T-166, U-366; Bureau of 
Standards U-365-6, W-87; Civil Aeronautics 
Board A-537; Coast and Geodetic Survey U-366, 
S-468; Inland Waterways Corporation M-310; 
Patent Office P-97 (trade-marks C-476); 
Weather Bureau W-82 

I. Department of Labor U-367, A-295 

J. Department of Health, Welfare, and Educa- 
tion U-367 
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VI. Independent agencies of the government U-367-8. 
See also names of agencies in Fact-Index 
State and Local Governments 

I. Organization and functions of the state govern- 
ments 8-3845-5. See also the Fact Summary m each 
state article 

A. Powers of control: corporations C-487; public 
utilities P-430 

B. Police power: state police P'3555 

C. Courts C-499; juvenile courts J-368 

II. Counties (and parishes) C-498: sheriff and coroner 
C-498, J-366 

III. Cities and municipal government C-323-4, M-450-1 

IV. Townships T-159 
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The PRESIDENT Who Woji the PACIFIC STATES 


pOLK, James Knox (1795-1849). The same Scotch- 
Irish stock which produced Andrew Jackson, the 
seventh president of the United States, produced also 
James K. Polk, the eleventh president. Polk grew up 
under much the same frontier 
conditions as had Jackson, and 
he was devoted to the prin- 
ciples of “Jacksonian democ- 
racy.” Like Jackson again, he 
desired to expand United 
States territory — a policy 
which resulted in bringing both 
Texas and the Oregon territory 
into the Union during his 
administration. 

His Early Career 
Polk's ancestors (then called 
Pollock) had emigrated from 
northern Irela,,iid to America 
early in the l^th century, and 
his father had been a soldier 
in the Ammcan Revolution 
The boy Jfimes was born amid 
primitive farming conditions in 
Mecklenburg County, N. C., 
and obtained such education as 
that/ frontier district permit- 
He entered the Univer- 
sity of North Carolina, at 
■' Chapel Hill, at the age of 20; and when he was gradu- 
ated, in 1818, he was acknowledged to be the best 
student in his class m mathematics and the classics, 
and for this reason was chosen to deliver the Latin 
salutatory address. Two years later he was admitted 
to the bar and practiced law at Columbia, Tenn. 


Polk’s ability as an orator was called into use in the 
political field as well as the legal field. He was m 
great demand at political meetings, and he soon earned 
the title of “Napoleon of the Stump.” During his 
period of study for the bar he 
had made the acquaintance of 
Gen. Andrew Jackson, and his 
fnendship undoubtedly influ- 
enced his ideas as well as ad- 
vanced his fortunes. 

Polk’s political career began 
in 1823, when he was chosen a 
member of the Tennessee leg- 
islature. Before his election to 
the presidency, 21 j'ears later, 
he had successfully filled the 
positions of state legislator, 
had been a representative in 
Congress for 14 years, filling 
for four years the difficult post 
of Speaker of the House when 
partisan feeling was exception- 
ally bitter, and had served 
two years as governor of Ten- 
nessee (1839-40). He was 
recognized as an able Jack- 
sonian Democrat, and was dis- 
cussed for the vice-presidency 
in 1840; but in spite of Jack- 
son’s influence in his behalf he was defeated for 
re-election as governor in 1841 and again in 1843 
In national politics Polk believed that the govern- 
ment had no right to charter a national bank, or to 
collect more money from the tariff than vas needed 
to pay the expenses of the government; and he 
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declared that anti-slavery notation was a positive grounds alleged for war. Lincoln, who was then i 
evil. Nevertheless, as presiding officer of the House Congress, introduced a resolution asking that th 
of Representatives, he was fair to those who differed president point out the spot of “American territory 
with him. Even the criticalJohn Quincy Adams, the on which American blood had been shed. In spite c 
anti-slavery leader of the House, declared that this criticism, Congress supported the Mexican Wai 
Speaker Polk rendered him “every kindness and which was carried through to a successful conclusio: 
courtesy imaginable” during political debates. (see Mexican War). The result was to add to th 

^ It was not on these ques- i - -— -- — — _ United States not only the die 

tions, important though they POLK’S ADMINISTRATION puted territory between th 

were, that Polk was elected Nueces and Rio Grande riven 

president, but on that of the ^ . „oAc^ c, but also California, Utah 

tspansion ot territory. Itwas Nevada, and parts of Arizon; 

.nde, stood, before the Demo- and New Meaico-more tha, 

cratic National Convention met Wnr witli 522,000 square miles of nev 

atBaltimore in 1844 that Polk territoiy-in return for a pay 

was a candidate for the nonuna- Northwest Boundary Question settled of $15,000,000 

tion tor vice-president. Shortly t,y Treaty with Great Britain (1846) The addition of this terntor 

before the Convention met, Low Tariff Act passed (1846). again raised the slavery ques 

ex-PresidentVanBuren issued a Sewing Machine patented by tion in Congress. David Wil 

statement opposing the annexa- Elias Howe (1846). mot of Pennsylvania movec 

tion of Texas. This lost him Gold discovered in California that, inasmuch as slavery die 

the nomination and gave it to (1848). not exist under Mexican rule 

Polk, with whom was nominat- Territory of Oregon organized without it be specified in the appro- 

ed George M. Dallas of Pennsyl- Slavery ( 1848) priation bill that slavery should 

Vania for vice-president. Polk’s Free Soil Party formed (1848). l^g allowed in any of the 

platform was summed up as ' - ■ territory acquired from Mex- 

tbe “Eeannexation of Texas and Reoccupation of ico. This “Wilmot Proviso” was not passed, but 

Oregon,” and his determination to thus extend it brought sharply to the fore the question of the 

the boundaries both on the southwest and on the extension of slavery into new territories. The dis- 

northwest brought him the election. The popular covery of gold in California in 1848 and the sub- 
campaign cry, especially in the North, was “Fifty- sequent rush of settlers into that region rendered 

four forty or fight”— thus expressing the determi- the question an_ important one; but it was left for 

nation to take the whole of the Oregon country the next administration to attempt to solve it by 

np to the border of Russian Alaska (54° 40' north the Compromise of 1850. 

btitude) in spite of the counter claims of Great The Trouble over Oregon 

Pntain. Polk and Dallas received 170 electoral The Oregon question was settled without resort to 
votes to 105 cast for Clay and Frelinghuysen, the arms. Though the Democrats had declared that 
'''big candidates. they were in favor of taking all of the Oregon country, 

The question of the annexation of Texas was to which both England and the United States could 

practically settled on the last day of Tyler’s admin- advance reasonable claims, they accepted England’s 

libation, when a joint resolution was passed by suggestion to divide the territory along the 49th 

^ngress providing for its admission into the Union. paraUel, England taking the part to the north and 
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grounds alleged for war. Lincoln, who was then in 
Congress, introduced a resolution asking that the 
president point out the spot of “American territory” 
on which American blood had been shed. In spite of 
this criticism, Congress supported the Mexican War, 
which was carried through to a successful conclusion 
(see Mexican War). The result was to add to the 

- — ■ ■■ —n United States not only the dis- 

SIISTRATION puted territory between the 

[349 Nueces and Rio Grande rivers, 

but also California, Utah, 

. Nevada, and parts of Arizona 

New Mexico — more than 

0 (1846-48). 522,000 square miles of new 

efeated (1846) territory— in return for a pay- 

y Question settled ^eiaco of $15,000,000. 

at Britain (1846) The addition of this territory 

t passed (1846). again raised the slavery ques- 

e patented by hion in Congress. David Wil- 

1 (1846). mot of Pennsylvania moved 

: in California that, inasmuch as slavery did 

5)- not exist under Mexican rule, 

organized without it he specified in the appro- 
(1848) priation bill that slavery should 

formed (1848). l^g allowed in any of the 

- ^ territory acquired from Mex- 
ico. This “Wilmot Proviso” was not passed, but 
it brought sharply to the fore the question of the 
extension of slavery into new territories. The dis- 
covery of gold in California in 1848 and the sub- 
sequent rush of settlers into that region rendered 
the question an important one; but it was left for 
the next administration to attempt to solve it by 
the Compromise of 1850. 

The Trouble over Oregon 

The Oregon question was settled without resort to 
arms. Though the Democrats had declared that 
they were in favor of taking all of the Oregon country, 
to which both England and the United States could 
advance reasonable claims, they accepted England’s 


■n V iui iiuuiiasiuu iulu uuc? 

ut the Work of carrying out this resolution fell to 
psident Polk, and its logical result was war with 
exico. This came about through a dispute between 
and Mexico over the boundary between the 
v-Q. Texas claimed the Rio Grande River as its 
otodary,^ while Mexico insisted that it was the 
^iver. President Polk agreed with Texas 
^ 1 . General Taylor to occupy the territory 
'^wch was in dispute. 

Tb "M- • Mexican War 

e Mexican government naturally resented this. 

in t? between the troops of the two coimtries 
e disputed territory. President Polk asked Con- 
blona n war, on the ground that “American 

^as n f ^ American soil.” The North 

'’iTp ^ whole enthusiastic over the annexation 
and that it meant an extension of slavery; 

^ President Polk asked for the declaration 
) many Northern congressmen criticized the 


United States that to the south of this line. This 
was a continuation of the northern boundary of the 
Louisiana Purchase to Puget Sound. President Polk 
disliked to accept the suggestion because of his cam- 
paign promises; on the other hand he did not care to 
become involved in war with England; so he left 
the decision to the Senate, which agreed to accept 
England’s suggestion. 

President Polk was consistent in his attitude 
towards the tariff, the bank, and internal improve- 
ments. Believing that the farmer, as well as the 
manufacturer, was “entitled to the nation’s protec- 
tion,” he supported the tariff of 1846, which reduced 
duties so that they approached more nearly a “rev- 
enue” basis. He vetoed two river-and-harbor bills 
providing for internal improvements at the expense 
of the national government; and he supported the 
Independent Treasury Act, which ordered that 
national funds should be kept in the national treasury. 
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In 1848 he refused to run again for the presi- 
dency. Polk enjoyed his family circle. He looked 
forward to the greater leisure he would have upon 
retirement. But he did not enjoy this pleasure very 
long. He died on June 15, 1849, only three months 
after he left the IVhite House. 

Pollination. The transfer of the fertilizing cells 
(pollen) from the male stamen to the female pistil 
of plants is called pollination. There are three nat- 
ural methods of carrying pollen from one plant to 
another: by wind, by insects or birds, and by water. 
The flowers of some plants are able to fertilize them- 
selves; in these, pollination occurs through contact. 
Men pollinate corn and other plants by hand in order 
to produce new varieties of seed (see Corn). Methods 
have been developed for fertihzing some seeds with 
chemicals. (See also Flowers.) 

Pollock. This fish of the cold North Atlantic 
Ocean is a member of the cod family. It is often 
called “Boston bluefish.” Pollock are handsome 
green fish, 2 to 3 feet long and weighing 4 to 12 
pounds. They live at all levels of the shallow coastal 
waters from Chesapeake Bay to the Arctic. They 
form in schools at the surface and, like porpoises, 
break water as they dive and roll in pursuit of 
shrimp, herring, and other food. 

Most of the catch is landed in New England. The 
fish are taken in gill nets in the mid-depths and in 
otter trawls on the bottom. They are marketed as 
fillets. The scientific name is Pollachius virens. 
Polo, Maeco (1254-1323?). In 1298 a Venetian 
adventurer named Marco Polo wrote a fascinating 
book about his travels in the Far East. Men read his 
accounts of Oriental riches and became eager to find 
sea routes to China, Japan, and the East Indies. 
Even Columbus, nearly 200 years later, often consulted 
his copy of ‘The Book of Ser Marco Polo’. 

In Marco’s day the book was translated and copied 
by hand in several languages. After printing was 
introduced in the 1440’s the book was circulated 
even more widely. Many people thought that the 
book was a fable or a gross exaggeration. A few 
learned men believed that Marco wrote truly, how- 
ever, and they spread Marco’s stories of faraway 
places and unknown peoples. Today geographers agree 
that Marco’s book is amazingly accurate. 

Marco Polo was born in the city-republic of Venice 
in 1254. His father and uncles were merchants who 
traveled to distant lands to trade. As a boy Marco 
played along the whaiwes and canals and in the city’s 
great shipyards. In 1269 Marco’s father Nicolo and 
his uncle Maffeo returned to Venice after being away 
many years. On a trading expedition they had traveled 
overland as far as Cathay (China). Kublai Khan, the 
great Mongol emperor of China, asked them to return 
with teachers and missionaries for his people. So they 
set out again in 1271, and this time they took Marco. 
He was then 17 years old. 

From Venice the Polos sailed to Acre (or Akka) 
in Palestine. There two monks, missionaries to the 
Chinese, joined them; but these men feared the hard 


journey that lay ahead and soon turned back. The 
Polos went on by land. They crossed the deserts of 
Persia and Afghanistan. They mounted the heights 
of the Pamirs, the “roof of the world,” and descended 
to the great trading cities of lilashgar (Shufu) and 
Yarkand. They went on over the dry stretches of the 
Gobi. Early in 1275, the Polos arrived at Kublai 
Khan’s court at Cambaluc (modern Peking). Marco 
was now 21. 

At the Court of the Great Khan 

Marco quickly became a favorite of Kublai Khan. 
For three years he governed busy Yangchow, a city of 
more than 250,000 people. He was sent on missions 
to far places in the empire: to Indo-China, Tibet, 
Yunnan, and Burma. From these lands Marco 
brought back stories of the people and their lives. 

The Polos became wealthy in Cathay. But they 
began to fear that jealous men in the court would 
destroy them when the khan died. They asked per- 
mission to return to Venice. This Kublai Khan refused. 
Then came an envoy from the khan of Persia. He 
asked Kublai Khan to send a young Mongol princess 
to be his bride. The Polos pointed out that the princess’ 
journey should be safeguarded by men of experience 
and rank. They added that the mission would enable 
them to make the long-desired visit to Venice. The 
khan reluctantly agreed. 

There was danger from robbers and enemies of the 
khan along the overland trade routes. So a great 
fleet of ships was built for a journey by sea. In 1292 
the fleet sailed, bearing the Polos, the princess, and 
600 noblemen of Cathay. They traveled southward 
along Indo-China and the Malay Peninsula to Su- 
matra. Here the voyage was delayed many months. 

The ships then turned westward and visited Ceylon 
and India. They touched the East African coast. The 
voyage was hazardous, and of the 600 noblemen only 
18 lived to reach Persia. The Polos and the princess 
were safe. VTien the Polos landed in Venice they 
had been gone 24 years. The precious stones they 
brought from Cathay amazed all Venice. ' 

Later Alarco served as gentleman-captain of a ship. 

It was captured by forces of the rival trading city 
of Genoa, and he was thrown into a Genoese prison. 
There he wrote his book with help from another 
prisoner. Marco was released by the Genoese in 1299. 

He returned to Venice and engaged in trade. His 
name appears in the court records of his time in many 
lawsuits over property and money. He married and 
had three daughters. He died about 1323. 

Polo. Once polo was played and watched only by 
wealthy people. Today army and professional teams ij 
bring the sport to many thousands. The collision of 
horse against horse and the strength and agility of 
horse and man make polo a thrilling sport. 

A polo team has four mounted players. Each mem- 
ber carries a light mallet 50 to 56 inches long. H 
resembles an elongated croquet mallet, but in polo 
the ball is struck with the side of the head instead oi 
the face. The ball is made of willow root and painted j, 
white. It has a diameter of 3| inches. ^ 



A polo field is 300 yards long and 160 yards wide. 
At the boundaries, vertical boards confine the ball 
to the playing area. If there are no boards, the nddth 
of the field is extended to 200 yards. The goals are 
placed 25 yards in from the ends of the field. The 
goal posts are 10 feet high and 24 feet apart. Indoor 
pla3'ing areas vary nddely. An indoor team is made 
up of three players. 

The periods of play (called chukkers) are 7}^ min- 
utes long. Eight chukkers constitute a game. Between 
chukkers the players change to fresh horses. The ob- 
ject of the game is to drive the ball between the 
opponents’ goal posts. As in basketball and hockey, 
intricate plays are employed. 

Horses and Men 

Polo horses were once called “ponies.” Today 
larger horses are used. They are very carefully trained. 
A team’s success depends upon its horses. Tactics 
of the game often call for a player to check an op- 
ponent by blocking the opponent’s horse noth his 
own. The contacts are often violent. Polo horses 
are trained to survive such contacts, to be adept at 
changing direction and speed, and to have great en- 
durance. The best-trained horses come from Argentina. 
Superior polo horses have sold for as much as .$20,000. 

A player’s skill is rated by the number of goals 
he may be expected to make in a single game. The 
■Host skilled rating is ten goals. Polo players need 
not be young men. The highest-rated players are usu- 
ally in their late 30’s and 40’s. Men as old as 60 
play polo. To adjust the difference between a stronger 
and a weaker team, the ratings of team members are 
totaled. The team with the highest total is “handi- 
capped” by the difference between the two totals. 

A TENSE MOMENT IN PO 


For example, if the difference is 2, the wmaker team 
is allowed to add 2 to its score. In international and 
open tournaments, teams are not handicapped. 

The Long HUstory of Polo 

Some historians believe that the Persians played 
polo before the birth of Christ. From Persia the game 
is thought to have spread to India, Turkestan, Tibet, 
China, and Japan. The wmrd polo may have come 
from the Tibetan word pulu, a ball. The game is 
supposed to have flourished in India until the 16th 
century. Thereafter it was kept alive by the men of 
Manipur, a Far Eastern state of India. It is thought 
that English army officers learned the game from the 
Manipurans. Another theory is that English officers 
in India invented the game. 

Army officers brought the game to England in 1869. 
The first polo game in the United States was played 
indoors in 1876. The earliest English teams used eight 
players. Later the teams weie reduced to five, then 
to four. Polo is a national sport of the Argentine; 
in Buenos Aires a big game will draw 60,000 spec- 
tators. Polo is now one of the Olympic sports (see 
Olympic Games). 

American play and rules have served to quicken 
and popularize polo, and American teams have won 
many international tournaments. However, the besU 
balanced teams are produced by the Argentine. 
Polo, Water. A good watei-polo player must be 
able to swim fast, hold his breath for long periods, 
and have great endurance. The game is played by 
teams of seven members. The “field” may be either 
in an indoor pool or in open neater. The playing area 
should be from 19 to 30 yards long and no more than 
20 yards wide. Each goal net is set one foot inside the 
end of the plajdng area. This net is 
LO 10 feet wide and has a crossbar 



three feet above the w'ater An in- 
flated ball, 27 to 28 inches in 
circumference, is used. Games are 
20 minutes long, divided into 
equal quartern. Players must not 
touch the ball with both hands 
or stand on the bottom. Goal- 
keepers are exempted from these 
rules. The ball is propelled by a 
push or blow of w'rist, arm, head, 
or foot. Water polo was devised 
in England in the 1870’s. It is 
now' one of the Olympic contests 
(see Olympic Games). 
Pomegranate (pdm'grdn-U). 
Since ancient times, people in 
tropical and Mediterranean 
countries have enjoyed the pome- 
granate for its tart, refreshing 
flavor. They have also pictured 
the plant as a sjmbol of beauty 
in literature and design. Its 
large scarlet flowers and 
its red-gold spherical fruit 
growing out of the axis of its 
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shining green leaves, have inspired countless allusions 
in literature and representations in ancient sculpture. 
The Bible contains many references to it, and in the 
'Odyssey' the pomegranate is mentioned in the de- 
scription of the gardens of the mythical kings of 
Phaeacia. According to the Greek legend Persephone 
had to spend one third of each year in the under- 
world, because she had eaten a seed of the pome- 
granate while living with Pluto. (See Demeter.) 

The pomegranate is little used today as an article 
of food, for the palatable pulp is merely a coating for 
the innumerable seeds. It is still used in Mexico and 
Iran, however, for making beverages. The leathery 
lind of the fruit, the bark of the tree, and the root 


yield tannin for use as an astringent in medicine and 
in tanning leather. 

The pomegranate grows wild in Afghanistan, Paki- 
stan, and southwest of the Caspian Sea and is widely 
cultivated throughout the tropics and subtropics. In 
the United States it is cultivated commercially only 
in a few Southern states but is used as a hedge over 
a wider latitude. The native tree is small and bush- 
like, ivith opposite or alternate lance-shaped leaves. 
Under cultivation it reaches a height of between 15 
and 25 feet. 

Scientific name, Puntca granatum {Punicus meaning 
Carthaginian, because it was imported by the Romans from 
Carthage) Some botanists ally it to the myrtles, others 
place it in a separate family Punicaceae. 


The CITIES That VESUVIUS BURIED 
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In long-buned Pompeu a visitor may ■walk the streets of a city preserved almost intact from the 
days of the Roman Empire. Mount Vesuvius, whose cinders buried it, towers behind the city. 


■poMPElI AND Hekculaneum, Italy. The country 
about the Bay of Naples, called Campania, has al- 
ways been one of the most beautiful regions in the 
world. In the days of the Roman Empire its blue skies 
and magnificent scenery led many wealthy Romans 
to build villas there. The ofd and prosperous cities of 
Pompeii and Herculaneum and the quiet little town 
of Stabiae were among the many local summer re- 
sorts. The region had long been called felix (mean- 
ing “happy”) Campania. Then, on the morning of 
Aug. 24, An. 79, these towns were destroyed and 
great stretches of the countryside were laid waste in 
one of the most famous disasters of history. 

On that morning the great volcano Vesuvius sud- 
denly awoke from centuries of sleep. It began to belch 
forth a great column of cinders, pumice stones, and 


ashes. A dense black cloud 
shot up to an enormous 
height and overspread the 
heavens. From Misenum, 
across the bay, this cloud 
looked like one of the flat- 
topped Italian pine trees 
so common in the region. 
The cloud blew rapidly 
southward. It soon envel- 
oped Herculaneum and 
Pompeii, where the dark- 
ness was broken only by 
strange lightning flashes. 
Sweeping on, the cloud 
covered Stabiae and other 
settlements on the south 
shore of the bay. 

For nearly two days a 
terrible ram of pumice and 
ashes fell on the doomed 
cities and the surrounding 
country. Most of the 
population escaped as the 
eruption began. Others 
who sought refuge m cel- 
lars were suffocated by 
stifling sulphur fumes or 
crushed under falling roofs. In Pompeii alone about 
2,000 perished. The regular population of this city 
was probably about 20,000, but it may then have been 
crowded with summer visitors. The most famous 
casualty of the great eruption was the elder Pliny. 
Then in command of the Roman fleet at Misenum, he 
took ships across the bay in an unsuccessful attempt to 
rescue refugees. He himself died at Stabiae where he 
was overcome by poisonous vapors. 

l^en the cloud Ufted it revealed widespread devas- 
tation. Herculaneum lay completely buried under 
more than 60 feet of mud and volcanic material. At 
Pompeii eight to ten feet of pumice and six or seven 
feet more of ashes covered everything but the tops of 
the buildings. Farther south the mantle of debris was 
lighter. So great was the alteration of the seacoast 
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that Pompeii, which was a seaside town before the 
eraption, now lies far inland. 

The thriving cities of Pompeii and Herculaneum 
were never rebuilt. In the course of centuries they 
were forgotten. Then early in the 18th century a 
well digger turned up a marble statue on the site of 
Herculaneum. The local government soon after did 
some excavating and unearthed other valuable art ob- 
jects. But the deep covering of Herculaneum, which 
had hardened to rock, made digging difficult and the 
excavations were 

abandoned. In 1748 a SITE OF ancient 

peasant found traces 
of the buried Pompeii 
beneath his vineyard. 

Since then excava- 
tions have gone on, 
with interruptions, 
down to the present. 

In 1926 the Italian 
government resumed 
the digging out of 
Herculaneum, and 
now large parts of that 
city are open to view. 

These cities tell the 
story of Roman ev- 
eryday life as it is 
told nowhere else. A 
'isitor may walk be- 


DISASTER 




L* // Neapolis 

• y/ (Naples) 

(Pozzuoli) 

O' 




Misenum 

(Miseno) 


Bai^ of Naples 



SCALE OF MILES 


0 1 

12 3-45 

10 


This map shows the three cities buned by 
the great eruption of Mount Vesuvius in 
A.Di 79, as well as other points of interest. 
Ancient place names are in heavy type ana 
modern ones are in Ughter type. 


rope stiH do. Once the visitor enters the vestibule 
he sees that the occupants got their air and sunlight 
from a central court or a back garden. Opening out 
of the great room, or atrium, are the bedrooms — 
hardly more than cupboards— the storeroom, dining 
room, and kitchen. In the kitchen is a raised hearth 
and on top of this burned the charcoal fire for cook- 
ing. In houses where there was a bath this hearth 
was made to provide heat for that as w'ell. A water 
system brought water for the bath and sometimes for 

a fountain in the 
atrium. Bedrooms off 
the atrium are tiny 
cubicles, often fur- 
nished with no more 
than a low w'ooden 
bed. At Herculaneum 
some furniture is stiU 
complete, though re- 
duced almost to char- 
coal. Wall paintings 
and mosaic floors 
decorated the homes 
of the wealthy. 

We see also in these 
cities how people 
worked as well as 
how they Uved. Out- 
side the bakeries are 
the great millstones 
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tween rows of shops and houses, along street after 
street which still show the marks of the horses’ hoofs 
sncl the ruts worn by chariot wheels in the paving 
blocks. He may also read on the walls the scribblings of 
Schoolboys, announcements of shops to rent or gladia- 
torial contests, and election notices scrawled in flam- 
ing red letters. 

Public life as shown by the excavations centered in 
the forum, or market place, where temples elbow busi- 
ness houses and offices. In the market stalls were 
found charred nuts, fruits, and loaves of bread, left 
ny the dealers in their flight. A wall painting in 
Pompeii shows how peddlers of kitchen utensils and 
shoemakers used to plv their trades in the forum 

A short distance from the forum of Pompeii is a 
cluster of temples. With them is a great open-air 
fnnater, seating 20,000. Not far away are a smaller 
goofed theater, the 'palaestra, or athletic school, and 
tne barracks of the gladiators. Here were found gladi- 
atom swords and armor. Three public baths He con- 
'cnient to the forum and the palaestra. These are 
presented well enough to show how great fimaces 
'ycre Used to heat the water and supply hot-air heat 
°i' the rooms and how the bather proceeded from a 
room to a hot room, then to a cold room, and 
nutdoors again. 

Home Life in Ancient Roman Cities 
|T ® story of private Hfe in ancient Pompeii and 
f ™™eum is equally complete. The dw'ellings show 
^ to the street, as many in southern Eu- 


which ground the grain and inside is sometimes found 
kneading apparatus. A potter’s workshop has two 
ovens; the dyehouses are provided with large lead 
kettles, and in a closet were found bottles containing 
colors. A tannery has vats and tools of bronze and 
iron. There are inns and wineshops, with utensils for 
heating food and drink and great stone jars set in the 
counter for storing them. 

Many thousands of smaUer objects found in Pom- 
peii and Herculaneum have been taken to the museum 
at Naples for safekeeping. In the museum, thei e may 
be seen paintings, statues, mirrors, coins, pens and ink 
bottles, and even the very food that some Pompeians 
were having for lunch on the day of the eruption, as 
weU as the pans it w'as cooked in. In a smaller mu- 
seum at Pompeii are death casts of some of the people 
themselves, for the ash that buried them formed a 
sort of plastei mold which has preserved the outlines 
of their bodies. One of the most interesting casts 
from Pompeii is that of a watchdog. The poor crea- 
ture w^as apparently forgotten and left behind as his 
master fled from the city. The dog was found stfll 
tied at his customary place in the entrance haU 

The art treasures unearthed at Herculaneum — stat- 
ues in marble and bronze and paintings— are far more 
valuable than those from Pompeu. At Pompeu, the 
covering of volcanic material was much Hghter than at 
Herculaneum. Therefore the owners of houses were 
able to return and dig out many of their most valuable 
possessions. In some cases even the marble facing 
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of buildings has been stripped off. Herculaneum, 
however, was so deeply covered that no attempt seems 
to have been made in ancient times to recover any- 
thing of value. The most remarkable discovery at 
Herculaneum was that of 1,800 rolls of papyrus manu- 
script. They were badly charred, but hundreds have 
been unrolled and deciphered. 

POM'PEY THE GREAT (106-48 B.C.). In the stormy 
times that marked the close of the Roman republic, 
Gnaeus Pompeius was one of Rome’s celebrated 
military leaders. He was born in the same year 
as the famous orator Cicero and four years before 
the great Julius Caesar. In the civil war between 
Marius and Sulla he won such a brilliant victory over 
the Marian armies, in Africa and Sicily, that on his 
return to Rome he received the title Magnus, or 
“The Great.” After a successful campaign in Spain 
he was elected consul for the year 70 B.c., and al- 
though he was under the legal age, and had held none 
of the lower offices, the Senate reluctantly removed 
these disabilities by a special act. He espoused the 
people’s cause, and repealed many of the hated laws 
of the aristocrat Sulla, passed after his victory over 
the followers of Marius. 

After the close of Pompey’s consulship he was given 
supreme command in the Mediterranean and for 50 
miles back from its shores — an unheard-of power. 
He rid the Mediterranean of the pirates who had 
long infested it; he subdued Mithradates, ruler of 
the kingdom of Pontus on the shores of the Black 
Sea, and Tigranes, king of Armenia; and captured 
Jerusalem and made Syria a Roman province. When 
he returned to Rome for his third and most splendid 
“triumph,” he was looked upon as a second Alexander. 

This triumph marked the turning point in his 
career, for in political affairs he proved less able than 
in military. An alliance, known as the first trium- 
virate, was formed between Pompey, Crassus, and 
Julius Caesar, and Caesar gave his daughter Julia 
in marriage to Pompey. But after her death, and 
that of Crassus, the bond between Caesar and Pompey 
was loosened, and jealousies arose. While Caesar 
was ruling the province of Gaul as proconsul and 
gaming great prestige, Pompey remained at Rome, 
where he gradually lost influence. 

Fearful of Caesar’s power, he now returned to the 
Senate party. The inevitable conflict came when 
Caesar, refusing to disband his army at the command 
of the Senate, crossed the Rubicon and marched to 
Rome. This civil war ended with a complete victory 
for Caesar at the battle of Pharsalus, in Thessaly, in 
48 B.c. Pompey fled to Egypt, where he was treach- 
erously murdered. 

Ponce DE LEON (pdn'tha tka la-dn', English pdns'de 
le'un), Juan (1460?-1521). The Spanish soldier and 
explorer Ponce de Le6n is perhaps remembered best 
because he sought the fabled Fountain of Youth. Bom 
at San Tervds de Campos in Le6n, he fought in the 
conquest of Granada, and then accompanied Colum- 
bus on his second voyage to America in 1493. He es- 
tablished a settlement on Puerto Rico in 1508 and was 


made governor in 1509. Indians told him of an island 
called Bimini, the site of a spring whose waters re- 
stored youth to all who bathed there. It is said he was 
seeking this spring when he discovered Florida. 

He sailed from Puerto Rico in March 1513. On 
April 2, shortly after Easter {Pascua Florida), he 
sighted the coast which he named La Florida. The 
next day he landed near the present site of St. Augus- 
tine. He then sailed around the peninsula, up the west 
coast to the vicinity of Charlotte Harbor, and back to 
Puerto Rico. He returned to Florida in 1521 . There he 
was wounded by Indians and was taken to Cuba, where 
he died. Ponce de Le6n is buried in the cathedral at 
San Juan, Puerto Rico. (See also Florida.) 

Poor relief. No society is so simple that it does 
not contain some members unable to take care of 
themselves; and no society is so hard-hearted that it 
is unwilling to take care of some of its dependents. 
Orphans, the aged, the blind, the crippled, the feeble- 
minded, and the insane have always been dependent 
upon others. Athens supported at state expense 
those who had been wounded in battle and the widows 
and orphans of those who had fallen. In ancient 
Rome, Gains Gracchus introduced the free distribu- 
tion of grain to the poor classes, and under the Empire 
some 200,000 were thus fed by the state. 

Christianity laid great stress on alms-giving as 
a religious duty. In the Middle Ages, the Church 
was the great receiver and dispenser of alms. In 
England, after the revenues of the Church had been 
di rnini shed by the Reformation, the state began to 
take over responsibility for poor relief. In 1601 the 
Elizabethan Poor Law provided that each parish 
should collect a tax for relief of the destitute. This 
system remained in force until 1834, when a new 
law provided for national control. 

At first there was no distinction among types of 
sufferers needing care. Thus a medieval poorhouse 
or church refuge contained all kinds of unfortunates 
lumped together. Today we have special agencies to 
take care of each type of misfortune in the proper 
way; and we limit our “poor relief” to those who are 
unable at the time to make a living, though they are 
not physically or mentally handicapped. 

For the poor we have three kinds of care: private 
charity, social insurance, and poor relief. Private 
charities are limited by the amount of money they 
receive and by the fact that in times of depression, 
when needs are greatest, contributions drop sharply. 
Social insurance is possible only where the future 
cost can be predicted, as for sickness, old age, and 
temporary unemployment (see Social Security). Pov- 
erty from other causes must be cared for by some form 
of poor relief. 

For many years, relief in the United States was 
solely a local responsibility. Counties, townships, and 
the larger cities cared for their needy under widely 
varying state laws. This aid was chiefly “in” re- 
lief — that is, food and lodging in poorhouses and 
other institutions. Some “out,” or “home,” relief 
allowances to persons living at home — was given; 
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but this was done largely by private charitable so- 
cieties. The success of community campaigns in the 
first World War led most large cities in 1918 to form 
“Community Chests" for their 6hief charitable groups. 
Each year the charities organize a cooperative, city- 
ride drive for funds, which they share. 

In the national depression of 1930-1941 so many 
people needed aid that many states enacted home re- 
lief programs in 1931. In 1933 the Federal govern- 
ment established a national program for both home 
and work relief (see Roosevelt, Franklin D.). Work re- 
lief consists of pa}mient for labor on public projects, 
such as roads and parks. It costs more than home re- 
lief, but is defended on the basis that it improves 
communities and upholds the morale of workers. In 
1935 the government returned home rehef to states 
and later limited its other relief to grants to states 
for unemployables, such as the blind. (See also Foun- 
dations and Charities; Pensions; Social Security.) 
Pope, Alexander (1688-1744). Few men have 
triumphed over greater handicaps than did Pope, 
who became the foremost poet of his day. He was 
sickly and had a deformed spine; and the intoler- 
ance of that day closed the better schools to him 
because he was a Roman Catholic. But from his 
earliest youth, according to his own words, verse 


POPLAR 

The “numbers ” took the form of the heroic couplet, 
which was then the prevailing verse form. The 
following is an example: 

Know then thyself, presume not God to scan} 

The proper study of mankind is man. 

The first long poem which Pope published was the 
‘Essay on Criticism’. In it he expressed the common- 
sense ideas of his time on art in literature, in the most 
compact and highly polished form yet seen in Eng- 
lish. The ‘Essay on Criticism’ made a name for him 
in 1711, the year of its publication. In 1712 appeared 
‘The Rape of the Lock ’, which tells in mock heroic 
style of the theft of a lock of hair from a belle of his 
own day. Pope added sarcasm to his verse in such 
lines as: 

Not louder shrieks to pitying Heav’n are cast, 

When husbands or when lap-dogs breathe their last. 

By this time Pope was famous. He was known to 
all literary men of London and formed friendships with 
many of them. Swift the satirist and Lord Bohng- 
broke the statesman were his favorites. During the 
ten years following he was busy with his translation of 
Homer into Enghsh verse; this is still the most 
popular and most generally read translation, though 
its style, in the words of Matthew Arnold, is "entirely 
alien to the plain naturalness of Homer’s manner.’’ 

Crooked and dwarfed in body, Pope was also 
crooked and dwarfed in spirit. In ‘The Dunciad’ he 
heaped ridicule and abuse upon 
his enenoies and critics in a manner 
rather extreme for modem taste. 

He excused himself on the plea 
that less vigor would have no 
effect. In his own words he says: 

You think this cruel? Take it for a rule. 

No creature smarts so little as a fool. 

All Pope’s work shows his mas- 
tery of epigram, of tightly packed 
wisdom. His ‘Essay on Man’ is 
more quoted than any other, partly 
because quotable couplets occur in 
greater profusion in it. It is also 
the best expression of the phil- 
osophy of life which prevailed so 
widely in Pope’s day: “Whatever 
is, is right.” Today many rank 
Pope as a great poet. Among 
others he is assured recognition for 
his ability to state thoughts in a 
form half poetic, half philosophic 
which makes them easy to remem- 
ber and to quote. 

Pope’s chief works are: ‘Essay on 
Criticism’ (1711}; ‘Rape of the Lock’ 
(1712); translations of the ‘Riad’ and 
the ‘Odyssey’, ‘The Dunciad’ (1728); 
‘Essay on Man’ (17.34). 

Poplar. There are about 25 
species of this tree native to the 
Northern Hemisphere, about half 


came to mm with little effort. He said that as a 
child he “lisped in numbers for the numbers came.” 

THE TREMBLING POPLAR OR “QUAKING ASP” 
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of them belonging to North America. The genus 
Populus includes the native aspens and cottonwoods. 
The wood is soft and only aspen has any commercial 
value. The trees are fast-growing and are often planted 
on lawns and along streets where quick results are de- 
sired. Their shallow, wide-spreading roots, however, 
obstruct sewers. In the spring the cotton-tufted 
seeds and fallen catkins accumulate in unsightly 
masses, clogging gutters and sewer openings. Some 
communities remove them after more desirable but 
slower-growing trees become established. 

Cottonwood, also called balsam poplar and balm of 
Gilead {Populus tacamahaca), grows throughout Cana- 
da and in the extreme northern United States and on 
the Western plains. In the West these trees grow 
along stream banks, where in summer their green foli- 
age marks the winding course of the river. They are 
medium sized, 60 to 80 feet in height, with a trunk 
diameter of one to two feet. The leaves are three to 
six inches long and two to four inches wide, pointed, 
with rounded or heart-shaped base. 

The eastern cottonwood (P. deltoides) is a larger 
tree than its Western cousin, averaging 80 to 100 feet 
in height, with a trunk diameter of three to four 
feet. The leaves are wider, and the stem of the leaf 
is flat instead of round, as in the Western species. 
The most popular ornamental species, native to 
Europe, is the Lombardy poplar (P. nigra), a tall, 
spire-shaped tree with upward-pointing branches. It 
bears only male catkins. Hence no seed is possible. 
The trees are reproduced exclusively by cuttings. 

Quaking aspen, or trembling poplar (P. tremuloides), 
is one of the most widely distributed trees in North 
America. It is fast-growing and short-hved. In 
areas deforested by fire and logging, it is the first 
tree to spring up and prepare the way for the other 
hardwoods and conifers. It has a smooth silvery or 
cream-colored bark. The trembling of the leaves is 
caused by the fact that the blade of the leaf is set 
at right angles to the long, slender, flattened petiole 


(stem.) The trees are particularly beautiful in the 
autunm, when their leaves turn bright yellow. 

The great tulip tree {Liriodendron tulipifera), one 
of the finest American forest trees, is not a true 
poplar, though often called “tuhp poplar.” 
Poppy. In midsummer the poppy adds a gorgeous 
splash of color to our gardens. Tall and stately, 
with brilliant petals of silken texture, it is one of the 
loveliest of blossoms. In addition to the single kinds 
■ — ranging in color from white, pink, and rose to 
yellow, orange, and scarlet — there are double varie- 
ties, some with fringed petals. 

These garden varieties of the poppy have all been 
obtained by selection and cross-breeding from differ- 
ent wild species, of which the chief are the Oriental 
poppy (Papaver orieniale) and the opium poppy 
(Papaver somniferum). The latter has been exten- 
sively cultivated to produce the opium of commerce 
(see Opium). Its seeds have no narcotic properties. 
They yield an oil used in paints and in cheap salad oils. 

The common scarlet, or corn, poppy (Papaver 
rhoeas) grows wild in the wheat fields of Great Britain 
and continental Europe. This is the poppy so often 
mentioned in English literature. Dr. John McCrae, 
Canadian poet, made the red poppy a symbol of the 
first World War when he wrote; 

In Flanders fields the poppies blow 
Between the crosses, row on row, 

That mark our place; and in the sky 
The larks, still bravely singing, fiy 
Scarce heard amid the guns below. 

We are the dead. Short days ago 
We lived, felt dawn, saw sunset glow. 

Loved and were loved, and now we lie 
In Flanders fields. 

The little yellow poppy which grows wild through 
Midwest America belongs to a different genus (Stylo- 
phorum). Oi still another genus is the California 
poppy (Eschscholtzia californica) from which Luther 
Burbank developed cultivated varieties of many 
shades. (For illustration in color, see Flowers.) 


COUNTING the EARTH’S PEOPLE 


"POPULATION. The population of the world has in- 
creased more in modern times than in all the other 
ages of history combined. Until about 1650 the rate 
of population growth was slow and irregular. At that 
time there were less than 500 million people in the 
world, about eight persons for every square mile. 
Today the world population is about 2,500 million 
(2§ billion) and there are more than 46 persons for 
every square mile. Since 1920 the number of people 
in the world has been increasing at an average rate 
of almost one per cent each year. (The article Cen- 
sus tells about the population figures used in Comp- 
ton’s Pictured Encyclopedia.) 

The primary cause of this tremendous spurt of pop- 
ulation growth is the great advance in science made 
in modern times. Improved agricultural methods and 
stock-breeding have greatly increased the world’s 
supply of food. The use of power machines has multi- 


plied the product of man’s labor many times (see 
Industrial Revolution). Railroads, steamships, and 
airplanes have opened up new agricultural and manu- 
facturing regions and have helped provide and dis- 
tribute the supply of goods, especially food. 

Great strides have been made in medical science 
and in sanitary facilities. These advances have re- 
duced the death rate by preventing and curing many 
diseases. The annual death rate in the British Isles, 
for example, fell in a 50-year period from 23.7 for each 
thousand of population to 17.5 — a decrease of almost 
one fourth. Thus more people are hving to old age 
than formerly. During the Middle Ages the average 
length of life was 30 years or less. Today the average 
in advanced countries is about 70 years and is still 
rising. 

The fastest growing part of the world is Latin 
America. Here a relatively high birth rate and a 
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How Birth and Death Rates Compare 
0 10 

Ui^ 








(ifnTirnftn 

'■ 


pS'-; 








^ecB©' 



r®:5GE!» 

, r . Y-f 


Ilf?;.] , 

This graph shows the birth and death rates of everj; 1,000 
people in ten representative countries. If migration is dis- 
counted, a nation’s rate of growth can be determined by its 


excess of births over deaths. Jn Mexico, for example, although 
the birth rate is high, the rate of growth is slowed by a 
relatively high death rate. (Data from the United Nations.) 


sharp reduction in the death rate have combined to 
produce a population increase of more than 2 per 
cent a year. Other rapidly growing regions are Cey- 
lon, Malaya, and Israel. 

In many countries, however, population growth has 
been slowing down. This is particularly true in west- 
ern Europe. The chief factor in this decline in 
growth is a decrease in the number of births for each 
thousand of population. This fall in the biith rate 
occurs partly because of social and economic condi- 
tions. City life, for example, makes it difficult for 
families with many children to provide the high 
standard of living expected in the more progressive 
nations. 

Population Trends in the United States 

Before the Civil War the population of the United 
States increased by about one third every ten years. 
Between 1860 and 1940 the tiend was toward a gradual 
slowing down of growth caused by a decrease in the 
birth rate and restricted immigration after 1921 (see 
Immigration; United States, subsection “The Ameri- 
can People and Their Achievements”). During the 
1930’s the population increase was only 7.2 per cent. 
From 1940 to 1950, however, a great “baby boom” 


added 19 million to the population, which increased 
14.5 per cent. During the 1950’s it will increase by 
another 10 to 15 per cent, according to estimates 
made by the Bureau of Census. 

Much of the increase in the United States popu- 
lation has been due to a steady decline in the death 
rate. From 1855 to 1950 the number of deaths for 
every 1,000 of population dropped from 20.6 to 9.6. 
Meanwhile the birth rate has remained stable. For 
example, in 1915 the number of births for each thou- 
sand of population was 25; in 1950, it was 24.1. 

As a result of these factors the United States is 
gradually becoming a nation of adults, with an in- 
creasing proportion of its people in the middle- and 
upper-age brackets. In 1900 there were 90 people un- 
der 20 years of age for every 100 between the ages 
of 20 and 60. Today there are only about 52 people 
under 20 years old for every 100 in the older group- 
Since 1820 the average age of the population has 
risen from 17 to 30 years. 

This shift in the age distribution of the popula- 
tion has created new economic problems. The number 
of productive workers (aged 18 to 65) is increasing 
at a slower rate than the number of aged people. 
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This means that the workers may have to bear an in- 
creasingly heavier burden of productivity to supply 
goods and services to the aged. At the same time 
workers may have to pay relatively more in taxes to 
supply pensions for the aged who have no jobs and to 
prowde medical care for those who are ill. 

In medical science, research may tend to center 
more on the chronic and degenerative diseases of 
older people. Two examples are heart disease and can- 
cer. Business faces a new distribution of customers. 
Those catering to the upper-age groups may expect an 
increase in trade. The educational system must also 
meet new challenges. A broad program of adult educa- 
tion would serve to keep older people mentally vig- 
orous by enriching their lives w’ith interests that 
will make their later years happy and profitable. 

In addition to the aging of the population, great 
shifts in internal migration and settlement have oc- 
curred. Today the American people are still moving 
westward, and California is the fastest growing state 
in the Union. Another major movement of people is 
from country to city. The urban population of the 
United States has grown from 5 out of every 100 in 
1790 to 64 per 100 in 1950. The period 1940-50 
showed another trend within this urban population — 
in most of the larger cities the rate of growdih was 
far greater in the suburban communities than within 
the city itself. 

Population by Continents and Races 

More than half of all the people in the world live 
'a Asia. Europe, excluding the Soviet Union, has 
about one sixth of the world’s population; North and 
houth America together have less than one third. The 
aiost densely populated continent is Europe, which has 


POPULATION 

more than 200 people per square mile. Asia has about 
120 per square mile. North America and Russia 
(European and Asiatic) each have 25. 

Of the major nations of the world the Netherlands 
has the greatest number of people, 825, for each 
square mile. The other leaders are Belgium, with 735; 
Japan, 575; the United Kingdom, 537; and Western 
Germany, 502. The average density of population in 
the United States is 50.7 per square mile. 

There are no accurate figures to show the number of 
people that belong to each of the large racial groups. 
Authorities estimate that the white race numbers 
about 850 million and the yellow race more than 700 
million. The black and red (Amerinds) races together 
are estimated at about 200 million, and the brown 
people at about 500 million. Even these estimates 
often vary considerably because of the unknowm and 
uncounted millions of mixed stock. 

Numbers of Men and Women 

Equal numbers of men and women are important to 
agrowdng population. Their ratio determines the num- 
ber of marriages and therefore influences the birth 
rate. In Europe and the United States accurate birth 
statistics show that more boys are born than girls. 
The excess ranges from 20 to 60 more boys per 1,000 
births. More boys than girls die in infancy, however, 
and men are more exposed to death from industrial 
accidents and war. As a result women live longer than 
men and tend to outnumber them. Emigration and 
war have long given Europe more women than men. 
America and Australia, which received much of Europe’s 
outflowing population, were more masculine countries. 
The 1950 census, however, showed that the United 
States now has about 98 men to each 100 women. This 
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excess is in the ages above 40; in the marriagable 
ages, single men still outnumber single women. 

In Asia and Africa a woman’s life is harder. Men 
outlive and usually outnumber the women. For the 
world as a whole, men are in the majority, the white 
race being the only one in which women predominate. 

It is difficult to predict the future growth of 
world population. This is particularly true in re- 
gard to two of the four major population regions — 
eastern China and the Indian peninsula. (The other 
two major regions are central Europe and the metro- 
politan centers of the Americas.) Asia’s two cen- 
ters of population are on the brink of still greater 
increase — provided they can reduce the present high 
death rate. Modern medical science can help, but 
only a tremendous development of resources can 
protect such population increases from poverty and 
famine. (The article World tells of the factors that 
control the distribution of world population.) 

How Many People Can Read and Write? 

Statistics on literacy are not strictly comparable 
among the nations of the world. Sometimes literacy 
is defined as ability to read, sometimes as ability to 
write, and often as ability to read and write a simple 
message. Another varying factor is the age at which 
literacy is tested. Some nations apply literacy tests 
to those aged five years or more; others compute 
figures only for those aged 15 or more. 

More than half the people of the world are consid- 
ered to be illiterate. In general, illiteracy is highest 
in the countries with poor communication facilities. 
A United Nations study in 1951 showed that Africa, 
with 83 per cent, has the highest illiteracy rate of all 
the continents. The other percentages are Asia, with 
67 per cent; South America, 50; North America, 20;' 
Europe, 16; and Oceania, 13. 

In the United States illiteracy has steadily de- 
clined. In 1870, 20 per cent of the nation’s people 
were illiterate; in 1920, 6 per cent; in 1947, 2.7 per 
cent. These figures are computed for persons aged 
14 or more. (The 1950 Census of Population did not 
test literacy, but “educational attainment.’’) Illiter- 
acy is about one per cent in Denmark, Norway, 
Sweden, England, Scotland, Switzerland, Finland, 
and the Netherlands. Austraha, Belgium, Canada, 
France, and New Zealand have less than 6 per cent 
illiteracy. The countries with the highest percent- 
ages, more than 85 per cent, are Indonesia, Egypt, 
India, Pakistan, and South Africa. 

Porcupine. A large and sluggish rodent, the por- 
cupine is noted for its armor of quills, or spines. 
These protective devices usually lie back on its 
body but are raised in time of danger. 

The best-known American species, the Canada por- 
cupine (Erethizon dorsatwn), measures three feet, 
including its short tail, and may weigh from 15 to 
30 pounds. Its quills, yellowish-white tipped with 
black, are two to seven inches long. They grow 
among the softer hairs and consist of a pith-filled 
shaft with a hard point. At birth, they are fine and 
silky and do not thicken into quills for several weeks. 


READY TO EAT A FAVORITE FOOD 



A flashlight photograph surprises a porcupine high in a treetop 
■where it has climbed to get its midnight meal. Porcupines kill 
many trees by eating the soft inner bark. 


The Canada porcupine lives in the forests of Can- 
ada and the northeastern United States. It may 
roam at any hour, but usually sleeps in hollow logs or 
among rocks by day and plods forth to feed by night. 

With long sharp claws, it draws its stout body up 
a tree and sits on a limb to gnaw the bark or devour 
tender twigs. It hkes to rake the limb with its claws 
and cram bark, twigs, leaves, and all into its mouth. 
To get to its favorite trees, it will sivim across rivers 
and lakes. 

Best of all, the porcupine likes salt. His nose 
quivering, he waddles boldly into camps to seek out 
and gnaw any wooden article that has been salted by 
bacon fat or even by the touch of perspiring hands. 
The young may follow their parents on these hunts 
for food. The clumsy babies are born about May b 
one to four in a litter. The flesh of the porcupine was 
considered a delicacy by the Indians, who also dyed 
the quills for use in their beadwork. 

The tree porcupines, with their long prehensile 
tails and their short lightweight bodies, live in South 
America. The porcupines of Europe, Asia, and Africa 
dig out their homes in the ground. The common ^ 
porcupine of Europe {Hystrix cristata) has quills a , 
foot long. 

Contrary to a common belief, the porcupine cannot 
“shoot” its quills at its opponents. Such stories arise ) 
from the fact that the quills are loosely inserted in 
the skin and become detached at a touch. They . 
make painful wounds, for small barbs at their tips 
cause them to work deeper and deeper into the flesh , 
of the victims. The porcupine is sometimes called a 
hedgehog, but this name properly belongs only to ' 
the European hedgehog (see Hedgehog). '' 
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PRICKLES LEARNS to 


pih^^ptg^y of a Young Povcupin 


HIS QUILLS 



A I<2rge porcupine 
, squeezed through the hole 

and stood in front of Prickles 


the young porcupine, lived in a 
e by the edge of a wood. He 
. as called Prickles because his back and 

51 es were covered all over with long, prickly quills — 
^ Quills with black tips. Even his tail was covered 
'nth quiUs. His head was small and his legs were short 
5Dd stumpy. 

Oh, dear!” he would often say to himself. “I 
^ I had nice soft fur like the squirrels. Fur would 
y ^uuh nicer than quills.” But he could not change 
3 qmlls, because all porcupines have them. 

^ nckles usually slept all day, but this afternoon he 
1 ^ hungry. So he got up bright and early to 

for his breakfast. ’ 


th \ breakfast. There was plenty of bark on 
bark'^^^ tired of eating 

I- were plenty of nice juicy twigs, but he 
,!®ed of eating twigs, too. 
fhou ^ find something new to eat,” he 
S t, something I have never had before.” 
big t ^ under the roots of a 

wonder what is in that hole,” thought 
Su went a httle nearer — something moved 
^ went stiU nearer — two small eyes 


out at him. 


“Oh!” cried Prickles. “Who are you? Wliat is 
your name? Do you live here?” 

The two eyes bhnked back at him for a moment and 
then, very slowly, a large porcupine squeezed through 
the hole and stood right in front of Prickles. 

“You ask a lot of questions,” said the porcupine, 
“but that’s all right. You are young and you have 
many things to learn. My name is Old Quills,” he 
went on politely, “and this is my den. I usually sleep 
through the day and hunt at night. 

“I have a den, too,” said Prickles, “butitis smaller 
than yours. Have you lived here long? ” 

“I have lived here a long time, little porcupine,” 
answered Old Quills, “for I am very old. I have seen 
six summers and six winters. 

“My!” said Prickles, “you are old, aren’t you!” 

Old Quills shuffled slowly off to look for his break- 
fast, and left Prickles standing all alone. 

“Wait a minute!” cried Prickles. “I want to go 
with you!” He couldn’t walk very fast because his 
legs were so short, but he walked as fast as he could. 
A saucy chipmunk scurried past him and called back, 
“What a slow walker you are, porcupine! Don’t you 
wish you could run as fast as I can?” 
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Prickles knew he was slow; but he couldn’t go 
faster, no matter how hard he tried. So he just walked 
on and didn’t answer the chipmunk, but his feelings 
were hurt. Pretty soon he saw Old QuiUs waiting for 
him by a hemlock tree. 

“ Come along, little porcupine,” said Old Quills. “I 
will show you where there are a lot of fine lily pads. 
They are tender and green and very good to eat.” 

“Oh, goody!” cried Prickles. “I am so hungry 
that I could eat them all.” 

As they shuffled along on their stumpy legs, the 
little creatures of the woods peeped out from their 
nests and burrows to look at them. 

“ See the clumsy porcupines! ” said a rabbit. “Did 
you ever see such awkward creatures in aU your life? ” 

“Shhh!” whispered a squirrel. “They might hear 
you and stick you full of quills.” 

“Pooh,” laughed the rabbit, “they won’t hear me. 
Porcupines can hardly hear at aU. Anyhow, I am too 
fast for them.” 

At last Prickles and Old QuiUs came to a Uttle pond 
covered with the loveUest Uly pads. “Here is our 
breakfast,” said Old QuiUs, pulling out a lily pad and 
munching it slowly. “There is enough here for both 
of us, and more too.” 

“I am going to eat aU I can hold,” said Prickles. 
“My! they look good!” 

He grabbed the nearest one in his mouth and ate it 
greedily. Mmmm — it was tenderer and juicier than 


anything he had ever eaten. He ate another, and then 
another. How good they were! 

Then Prickles saw the biggest hly pad of aU. It 
was round and green and smooth, and he wanted it 
very much. 

“Maybe if I stretch hard, I can reach it,” he 
thought. So he leaned out as far as he could and tried 
to seize it with his sharp teeth. The big Uly pad was 
just out of his reach. He leaned out a Uttle farther 
and — splash! he feU right into the water! 

Prickles w^as so frightened that he splashed and 
kicked with aU his might. “Old QuiUs! Old QuiUs 
he caUed, when he finally caught his breath. “Come 
quick and help me out!” 

But Old QuiUs just stood on the bank and chewed 
his Uly pads. 

“Don’t be frightened, Uttle porcupine,” he said. 
“Your hoUow quiUs wiU keep you up and make you 
float Uke a piece of wood. We porcupines don’t have 
to swim if we don’t want to,” he added proudly. “We 
just float.” 

Prickles stopped his splashing and kicking and, sure 
enough, his quiUs held him up, just as the old porcu- 
pine had said! 

“What fun it is to float about on the water Uke 
this!” thought Prickles. “I Uke to float,” he said 
aloud, “it is great sport.” 

“You had better get out of the water now, young 
porcupine, if you want to come with me,” said Old 







“Did you ever see 
such awkward creatures in all 
your life?” said a rabbit ^ 





PORCUPINE 


-« OQO 



Quills. “Pam going to my hemlock tree up on the 
hill.” f 

_ Oh, I do want to go with you, Old Quills! ” cried 
Prickles, as he paddled to the shore. “Please wait 
forme!” 

So the old porcupine waited until Prickles had 
climbed out on the bank. 

‘‘Now then,” said Old QuiUs, “let us go!” 

. Ha!” screamed a bluejay, as the two porcu- 
pines shuffled clumsily along. “Look at the fimny 
porcupines! They can’t fly or run. They can’t even 
ivalk very fast.” 

I don’t hke to be made fun of,” Httle Prickles said 
0 Old Quills. “ I know I can’t walk fast and I know 
ook clumsy, but I wish the other creatures wouldn’t 

“nghatme.” 

0 attention to them,” said Old 

‘ ve porcupines can do some things that they 
*^n t do.” 

asked Prickles. 

float for one thing,” said Old QuiUs. 
_ os, and that’s fun; but we can’t run like the 
chipmunks,” said the httle porcupine. 
^^6 slow and clumsy.” 

” e don’t have to run,” repUed Old QuiUs. “Other 
y ^ f when they smell danger, because they 

aren’t afraid of anything, because we 
^ cw to protect ourselves.” 


“How do we protect ourselves, "Pld Quills?” cried 
Prickles eagerly. “ Tell me, won’t you? ” 

“It’s very simple,” the old porcupine said. “Your 
sharp quiUs are your weapons. Y ou haven’t any quiUs 
on your nose, so if a creature tries to harm you, turn 
your back to it, put your nose between your forepaws, 
and then thrash about with your tail as hard as you 
can. If the creature tries to touch you then, he vnU 
get his nose stuck full of your sharp needles. That 
•wiU teach him to leave you alone, because a nose fuU 
of your needles hiuts. Most creatures have learned 
not to bother us.” 

“Oh,” said Prickles, “then we are as clever as the 
other forest creatures, aren’t we? Is there anything 
else we can do?” 

“Yes,” said Old Quills, “there is another thing.” 

“What is it? What is it? ” cried Prickles. 

“Well,” said Old Quills, “whenever I get sleepy or 
tired I crawl into the first little hole I see and curl up 
with my prickly back in the mouth of the hole. I 
won’t be bothered, because if any other creature tries 
to get into the hole, he gets stuck with my quills.” 

“Oh,” cried Prickles, “I want to try that!” 

“You will have to find a hole first,” said Old Quills. 
“/ am going to my hemlock tree at the top of the hill. 
There is nothing I like better to eat than bark and 
tmgs, and that hemlock tree has the nicest bark and 
twigs in the whole forest.” 
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j While Old Quills climbed slowly up the hill, Prickles 
looked around for a hole to sleep in. 

“ I guess there are no holes in this hill,” he thought, 
after he had looked and looked. “What shall I do? 
I am so tired and sleepy.” 

Just then Prickles saw something black a little 
farther up the hiU. “It looks like a fine sleeping hole,” 
he said. “Hurray! There’s just room for me.” He 
crawled into it as fast as he could and put his prickly 
back right up against the opening. 

“Now nobody can bother me, or make fun of me,” 
he thought. “I can sleep just as long as I want to.” 

By and by he was awakened by a noise outside. He 
couldn’t see out, but he knew from the grunting noise 
that it was a young groundhog. 

“What do you mean by lying m my hole!” the 
groundhog seolded. “The very idea! Come out this 
minute!” But Prickles lay very, very still. The 
young groundhog tried to push his way in. Foolish 
groundhog! 

“Oh me! Oh my'” he cried. “WTiat have you 
done, porcupine! You’ve stuck me full of quills. My 


“I will surely know better the next time,” said the 
groundhog, as he tried to pull the quills out of his 
nose. “I will never make fun of a porcupine again as 
long as I Hve.” 

“You may have your hole now,” Prickles said. 
“I’ve had a good sleep and I must go and find Old 
Quills. Goodby, I’m sorry I hurt you.” The ground- 
hog didn’t answer. He was too busy rubbing his sore 
nose. 

Prickles had not gone far before he saw Old Quills 
coming toward him. “Did you find a hole, little por- 
cupine? ” Old Quills asked. 

“Yes,” said Prickles, “I found a groundhog’s hole. 
He came home and started to push in. When I left 
him he was busy pulling my quiUs out of his nose.” 

“Ho — ho ! ” chuckled Old Quills. “You are learning 
fast. All the creatures will soon learn not to make fun 
of you. And now let’s go home. You have had an 
exciting day for a httle porcupine, and we have a long 
walk.” 

So Prickles and Old Quills started home. Prickles 
was very happy. 


poor nose ! My poor nose ’ ” 


“I would rather be a porcupine than any other 


‘Oh, I’m sorry, groundhog,” said Prickles. “WTiy creature in the forest,” he told Old Quills, as they 


weren’t you more polite? You should have known shuffled along. “Porcupines can do, 


better than to push a porcupine around.” 


things.’' 
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Porpoise (p^r^pos). These lively inhabitants of 
coastal waters are among the smallest members of the 
cetacean or “whale” order. Ocean voyagers often teU 
of the large schools of “porpoises” that they saw; but 
if those schools were sighted when the ship was far 
from land the animals were probably dolphins and 
not porpoises (see Dolphin). The porpoise lives close 
to the coast, and often enters harbors and even rivem 
in search of food. It can be readily distinguished from 
the dolphin by its blunt snout. The snout of the dol- 
phin is long and sliarp, like a flat beak. 

The porpoise (genus Phocaena) is not a fish. It 
is a manunal; the mother nurses the yotmg with her 
milk. Like the whale, the porpoise breathes through a 
single nostril, the “blow-hole,” located on top of the 
head, which is opened during the animal’s frequent 
trips to the surface. Two black "flippers” or fins serve 
as forelimbs, and there is an upright triangular fin on 
the back. The tail is horizontal — to propel the animal 
in its lunges and dives — ^not perpendicular like the 
tails of fishes. The porpoise usually swims in a series 
of long graceful curves which bring its blowhole to the 
surface and then expose the back fin as it dips 
downward. Animals have been clocked at sea trav- 
eling at a speed of 35 miles an hour, and they can 
leap ten feet into the air. They are highly intelligent, 
ranking close to the chimpanzee in their ability 
to leam. Captives at the Marine Studios, Marine- 
bud, Fla., are trained to obey commands and do 
entertaining tricks. They apparently grow fond of 
their trainers. 

Porpoises are common on the east and west coasts 
of the North Atlantic Ocean. Their chief food con- 
sists of mackerel and herring. The common, or har- 
porpoise is four to six feet long and is usually 
Mack on top and white beneath. Under the skin is a 
layer of fat, or blubber, about an inch thick. It was 
once a popular article of diet in Europe, but is now 
^^od for the oil of fine quality it yields. The thick 
hide is sometimes made into soft leather. The bay 
porpoise of the Pacific coast reaches a length of nearly 
SK feet. 


An interesting relative of the porpoise is the nar- 
'I (HIonodoTi monoceros) . In the male narwhal one 
? Ihe teeth of the left upper jaw projects forward 
1? ^ l™gi spirally twisted ivory tusk, about half 
'^length of the body. The full-grown narwhal is 
^ ut 20 feet long. Narwhals are found chiefly in the 
Arctic Ocean. 

Porter, David Dixon (1813-1891). Second only 
° his foster-brother. Admiral Farragut, in naval 
p ^vements during the Civil War was David Dixon 
irvLu'' son of Commodore David Porter, 

(1 ° bad commanded the famous frigate Essex during 
War of 1812. As a boy be had had an exciting 
, -At the age of 12 he sailed writh bis father in 

, f^®'btion against the pirates in the West Indies, 

jjj 14 he entered the Mexican navy of wtach 

ti-,., .^ber Was, for a time, commander-in-chief. 
® in this service he was captured by the Spaniards 


with whom Mexico was then at war. After his release 
he entered the United States navy as a midshipman, 
in 1829, saw service on a paddle-wheel steamer in the 
Mexican War, and made two trips to the Mediter- 
ranean countries to procure camels for army use in 
the Southwest. 

At the outbreak of the Civil War, Porter was 
promoted to the rank of commander in the navy and 
during the war he helped to win three important 
victories. First, when Farragut attacked New 
Orleans, in April 1862, Porter’s fleet of mortar-boats 
bombarded the forts below the city so fiercely that 
Farragut was able to pass through in comparative 
safety and capture the town. Then, with a fleet of 
gimboats Porter cooperated with Grant in the siege 
of Vicksburg, guarding the city so closely by water, 
while Grant cut it off from outside communications 
by land, that it was forced to surrender on July 4, 
1863. Finally, in the attack on Fort Fisher, in 1865, 
Porter — now a rear-admiral — commanded the fleet 
which cooperated with the land forces of General 
Terry, helping to capture that fort, and with it 
Wilmington, N.C., one of the last Atlantic ports open 


to the Confederates. 

At the close of the war, in 1865, Rear-Admiral 
Porter was made superintendent of the naval academy 
at Annapolis. As a final recognition of his services, 
he was appointed in 1870 to succeed Farragut as an 
admiral of the United States navy, a rank which was 
not given to another until 1899, when it was conferred 
upon Rear-Admiral Dewey for his victory over the 
Spanish fieet at Manila Bay. 

Porter, William Sydney ( O. Henry’ ) (1862- 
1910) “A man may see so much that he’d be bored 
to turn his head to look at a 53,000,000 fire or Joe 
Weber or the Adriatic Sea. But let him herd sheep 
for a speU and you’ll see him splitting his ribs laughing 
at ‘Curfew ShaU Not Ring Tonight’, or reaUy enjoy 
himself playing cards with ladies.” 

When America's most popular short story writer 
wrote that, he was probably thinking of the sheep- 
herding days of his own eventful career. As a shy 
freckled small boy in his native town of Greensboro, 
N C William S. Porter,— who became famous under 
the name “O. Henry”-was fond of ‘The Arabian 
Nights’ and other books, of roaming m the fields by 
himself, of cartooning his friends, and of spmmng for 
them many exciting yams. Even m those days he 
w^ “different.” He once explamed with modest 
pride that his feet were frecMed. 

Mter attending a school kept by his aunl^ yo^g 
Porter continued his education orfy m the School 
of Good Books” and in the “Uniyersity of Hard 
Knocks” Dl health compeUed him to give up 
S^rldng in the town dmg store and to go to work on 
nSd’s ranch in Texas. There m the Southwest 
he also tried writing short stones, working in a bank, 
onH making up jokes for the papers. After elopmg 
one mo^ight night in a borrowed “bug^” with a 
Sanning young schoolgirl, he began expenencmg the 
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ups and downs of a varied journalistic career. For a 
year he edited a humorous weekly called The Rolling 
Stone, furnishing most of the copy himself. After 
this he worked for a time on the Houston Post. 

Then came a bitter experience. He had resigned 
some time before as teller of the First National Bank 
of Austin. Now he was called back to answer a charge 
of embezzlement. The affairs of the bank had been 
handled so loosely that, long before, Porter had pro- 
tested that it was impossible to make the books 
balance; and if he had stood trial he would doubtless 
have been acquitted. But he impulsively decided that 
he would start life over again and he went to Central 
America. Hearing of his wife’s illness, he returned 
to Texas and gave himself up. The fact that he had 
fled from justice weighed heavily against him and 
he was sentenced to the penitentiary. After his 
release in 1901 he went to Pittsburgh, and the fol- 
lowing year he settled in New York. Something of 
his old lightheartedness was gone; it was now that 
his literary work began in earnest. 


He saw deep down into the heart of New York. He 
observed ordinary men and women from a bench in the 
park or from a table in the restaurant. Clubman or 
hobo, policeman or thief, the colonel’s lady or Judy 
O’Grady — ^to “0. Henry” one is as important as the 
other. And his settings have a large geographic range. 
Hence his stories have a wide appeal, for no one feels 
barred from the world in which his characters move, 

A master technician in the art of short-story writ- 
ing, “0. Henry” is famous for experiments in plot and 
for the surprise endings which give his stories a par- 
ticular zest. His influence on other writers both in 
the United States and abroad has been large. 

Collections of “O. Henry’s” short stories were published 
under the following titles. 'Cabbages and Kings’ (1904), 
‘The Four Million’ (1906); ‘Waifs and Strays’ (1906), ‘The 
Trimmed Lamp’ (1907); ‘Heart of the West’ (1907); ‘The 
Gentle Grafter’ (1908); ‘The Voice of the City’ (1908), 
‘Roads of Destiny’ (1909); ‘Options’ (1909); ‘Whirligigs’ 
(1910): ‘Strictly Business’ (1910); ‘Sixes and Sevens’ (1911), 
and ‘Rolling Stones’ (1912). The story of his life as told in 
‘The Caliph of Bagdad’, by R. H. Davis and A. B. Maurice, 
is as dramatic as any of his own creations. 


OREGON’S Metropolis y City of ROSES 



The Busy and Beautiful City with Mount Hood in the Distance 


P ORTLAND, Okb. Air travelers flying to Portland 
for the first time can see the reasons for the 
city’s importance long before they land at the munici- 
pal airport. Spread below their plane is the vast 
Columbia River basin, with its wealth of farms, 
fisheries, timber, and waterpower. Portland is the 
gateway to .this mighty realm of some 300,000 square 
miles — a region larger than the Atlantic States, from 
Maine to South Carolina, put together. 

The key to Portland’s commanding position is 
water transportation. Situated in far northwestern 
Oregon, the city lies on both sides of the Willamette 
River, 14 miles southeast of its confluence with the Co- 
lumbia. A channel 500 feet wide and 35 feet deep, built 
by the Federal government and the city in 1905-18, 
enables ocean vessels to reach Portland, 113 miles 


inland from the Pacific Ocean. Hence Portland is 
the center for industries of the giant Columbia basin 
This advantage has made it the chief city of Oregon, 
with about half the state’s manufactures and about a 
fourth of the state’s total population. 

Few cities have so beautiful a natural setting 
With an area of approximately 70 square miles, Port- 
land spreads up the green slopes of the Coast Range 
foothills. Its terraced residential districts look out 
over the Willamette Valley fruit ranches to the south, 
the great Columbia to the north, and the forested 
Cascade Range on the east. About 60 miles southeast, 
snow-capped Mount Hood croivns the scene. 

Visitors enjoy another unique beauty of Portland 
— ^its roses. Nearly every home grows them. Many 
varieties, including the official bloom called the 
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Caroline Testout, brighten the more than 2,600 acres 
of public parks. In Washington Park, cuttings from 
all over the world are cross-grafted in the Interna- 
tional Rose Test Garden. The annual Rose Festival, 
ia the second week of June, has been an ofBcial city 
celebration since 1907. 

Nearness to the warm Pacific, with its prevailing 
westerlies, gives the city the moderation of an oceanic 
climate. The mean annual temperature is about 53°F. 
Summer has usually “perfect vacation weather,” 
bright with sun, for only about one-tenth of the an- 
nual precipitation of about 42 inches falls between 
June and September. In winter there is little ice in 
the rivers, snows are light, and, because the Coast 
Range partly dries the sea wrinds, Portland usually 
has about 16 days a year of heavy fog. 

Approximately 30 miles of deep-water frontage 
makes Portland the first large port north of San Fran- 
cisco and one of the chief fresh-water ports of the 
nation. The water-level route through a large part of 
the Columbia basin provides fine facilities for rail and 
truck transport. 

^e city’s chief products are lumber and millwork. 
Within a radius of 150 miles, stand forests estimated 
to have 335 billion board feet of lumber, about one- 
fifth of the nation’s total reserve. Cattle and grain 
from the Columbia Plateau supply Portland's meat, 
feather, and milling industries. Fruits and vegetables 
hem the Willamette Valley and fish from near-by 
nvers make it a canning center. It also has a munber 
of large woolen and knitting mills. During the second 
horld War shipbuilding soared. 

Portland’s docks handle more than 11,000,000 tons 
and outgoing ocean freight. Nearly 
2 the inbound tonnage is from other American ports 
RacifiC’ Gulf, and Atlantic. Coastwise ves- 
so' bring m such products as petroleum, iron and 
oel, chemicals, and com. Nearly all the outboimd 
®nsge, made up of lumber, wheat livestock, and 
°° ) goes to foreign ports in the Far East, 
r eamess to ample hydroelectric power gives Port- 


land 


an immense industrial advantage. Much of this 
aap power comes from 42 irriles 


II p comes from Bonneville Dam, 42 miles up 
the Columbia River; Dam). Most of 

more than one thousand factories use electricity. 


U’hi 'k 1 . i/iiuusauu lacuurica use 

city’s air remarkably clean. 


■water supply is brought by gravity 


melt ri'^ 3,000 feet high on Mount Hood. This 
the ^ ^ Water is so pure that it is suitable in 
for of textiles and needs no distillation 

electrical equipment. It helps to give 

o^and a very low death rate. 

climate, and excellent recrea- 
Eeer make it a favorite with tourists. Sight- 

ar ^ ™Sht in Peninsula Park, with its thousand 
roses, and in the view from 
city, j ^-^®st _Park (1,107 feet), highest point in the 
> «t)^ W ashington Park is the statue of Sacagawea., 


the “P! rarK is tne statue oi Dacagu-ivco., 

^’^oman” who guided the Lewis and Clark 
Etatue Tabor Park has Gutzon Borglum’s 


Haivey W. Scott, historian and early editor 


PORTSMOUTH 

of Portland’s distingmshed newspaper, the Oregonian. 
The Portland Sjmiphony Orchestra provrides the city 
with excellent concerts. The Civic Auditorium houses 
the fine collection of the Oregon Historical Society. 

Many of Oregon’s institutions of higher education 
are located here. Among them are the University of 
Portland, Reed College, Cascade College, Lewris and 
Clark College, and Northwestern College of Law. Also 
here are medical and dental colleges of the University 
of Oregon, art school of Portland Art Museum, Van- 
port (Junior) College, and Alultnomah (Junior) College, 

A'lount Hood, a glacier-capped and extinct volcano, 
and the surrounding Mount Hood National Forest are 
noted for scenery. On the slopes of Mount Hood is a 
3-mile aerial tramw'ay, the longest in the wmrld. 
From Portland a highway around the mountain’s 
shoulders joins the Colmnbia River Highway to form 
A'lount Hood Loop, a one-day motor trip from the city. 

Portland sprang from a Chinook Indian “landing” 
on the wmst bank of the Willamette. The site was 
claimed in 1844 by William Overton and Amos L, 
Lovejoy. Overton traded his share to Francis W. 
Pettygrove, a merchant from Portland, Me., wRo 
tossed a coin with Lovejoy to determine the name of 
the planned town. Pettygrove won, and the city was 
incorporated io 1851. Until late in the 19th century it 
was a supply center for the gold rushes of California 
and Alaska and for the army in the Indian wars. In 
1905 Portland held the Lewris and Clark Centennial 
Exposition. The city has the commission form of 
government. Population (1950 census), 373,628. 
Portsmouth, England, For more than 400 years 
Portsmouth has served as England’s chief naval base. 

It is situated on the southwestern part of Portsea 
Island, which lies between two inlets of the English 
Channel, about 65 miles southwest of London. 

The city is really made up of four distinct sec- 
tions. Portsmouth proper is a garrison headquarters. 
Portsea is the naval station, writh vast dockyards for 
building and repairing Britain’s mightiest battleships. 
The other sections of the community are Landport, 
occupied chiefly by the houses of the dock workers, 
and Southsea, a residential quarter and seaside resort 
commanding a view of the Channel of Spithead and 
of the Isle of Wright. 

The national prestige of Portsmouth as a naval base 
dates from about 1540 when Henry VIII established 
bis Royal Dockyard there. This was not the first mark 
of royal favor for the city, which even then had been 
for many years an important naval center. Indeed, 
the very founder of the city (in the 12th century) was 
King Richard I, w'ho had personally chosen its site. 

In the 15th century Edw^ard IV improved its moats 
and walls to make it one of the strongest citadels of 
Europe. The dockyards of Henry VIII, though exten- 
sive for their time, occupied only about eight acres. 
They have been enlarged through the centuries until 
today they cover almost a square mile. In the second 
World W'’ar the Germans bombed Portsmouth heaxrily, . 
causing great damage. Population (1951 census, pre- 
liminary), 233,464. 
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LITTLE PORTUGAL ajtd Its GREAT PAST 


P OR'tuGAL. For about 
150 years of its history, 

Portugal was one of the 
leading powers of the 
world. Before and after 
that time it had to strug- 
gle constantly for its very 
existence. It is one of 
the smallest countries of 
Europe. With an area of 
34,604 square miles, it is 
little larger than the state of Maine. Yet, during 
the 15th and 16th centuries, it discovered and 
ruled an empire that reached round the world. Then 
it fell under Spanish rule for half a century and 
lost most of its colonies. After it regained its inde- 
pendence it had to rely for its security on the pro- 
tection of more powerful allies. 

It still has colonies scattered through both hemi- 
spheres. Their total population is about 12,400,000. 
In area, they total about 808,900 square miles, about 
23 times larger than Portugal itself. Some have 
strategic value for air and naval bases and have 
rich natural resources. But they are little developed, 
for Portugal even at home is just starting to build 
modern schools, highways, and industries. 

Travelers find that Portugal is like two worlds — 
one new, one old and picturesque. Its capital Lis- 
bon (Lisboa) at the mouth of the Tagus River on the 
southwestern Atlantic coast, is a handsome modern 
city. It is a great air-line center and seaport 
{see Lisbon). But except for Porto, about 
180 nautical miles north on the coast, there 
are no other cities with a population of more 
than 100,000. Most of the people are peasants 
and fisherfolk. About two-thirds of the nation 
is illiterate. Portuguese are strong, dark-eyed, 
with olive skin like that of their neighbors, 
the Spaniards. But they are somewhat shorter 
and more thick-set. With their ready smiles, 
they are a gracious and hospitable people, 
often colorfully dressed in cos- 
tumes traditional with each 
community. 

The geography of Portugal ex- 
plains the ups and downs of its 


Extent . — North to south, greatest length, 362 miles; east to west, 
140 miles. Area, 34,604 square miles (including Azores and Ma- 
deira Islands, 35,796 square miles). Population (1950 census), 
8,510,240. Possessions (Cape Verde Islands, Angola, Mozam- 
bique, Sao Tome, Principe, Guinea, Portuguese India, Macao, 
Portuguese Timor), about 808,900 square miles. 

*Natural Features . — Much indented Atlantic coast line forming 
the west and south boundaries; numerous mountain ranges in 
the interior separated by river valleys (highest range, Serra da 
Estrella, 6,532 feet). Rivers: ^nho, Douro, Tagus, Guadiana. 

Products. — VHieat, corn, rye, oats, barley, beans, potatoes, and 
other vegetables, figs, lemons, and other fruit, olives and olive 
oil, grapes and wme; livestock, wool hides; sardines, tunny 
fish; copper pyrites, coat, lime phosphate, tin, tungsten; cork, 
textiles, embroidery, lace; porcelain tiles and other pottery. 

Cities . — Lisbon (capital, 783,226), Porto (281,406). 

(For map of Portugal, see Spain.) 


history. Occupying an 
outer corner of the Ibe- 
rian Peninsula, it is the 
westernmost projection of 
the European continent 
into the Atlantic Ocean. 
On the map, Portugal 
looks like a narrow pocket 
patched on western Spain. 
No sharp natural bound- 
aries divide the two coun- 
tries. Portugal is largely the western continuation 
of the rugged plateau {Meseta) of central Spain {see 
Spain). Hence it is largely mountainous. The only 
considerable level land is the narrow plain that ex- 
tends the length of the Atlantic coast line. Central 
Portugal, the province of Estremadura in which Lis- 
bon lies, is a plateau, but ridged with hills. The high- 
est of Portugal’s mountain ranges, Serra da Estrella, 
is only 6,532 feet. But even the lower ranges are 
cut with deep and twisting valleys. Through them 
many mountain streams, rising chiefly in Spain, race 
westward to the Atlantic. The principal rivers are the 
Minho in the north, the Douro flowing into the sea at 
Porto, the Tagus, and the Guadiana, which flows 
west and south to form part of the Spanish boundary. 
(For map, see Spain.) 

The country’s friendly climate encourages easy liv- 
ing. Travelers call it “a land of sunshine.” It lies 
between approximately 37° and 43° north latitude, 
in about the same parallels 
as the area from Connecticut 
to Virginia. But its long 
coast line is open to the 
Atlantic westerlies. These 
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ROYAL CASTLE 







" Turreted castles cJ’own many 

heights in Portugal. This is the Paia 
cio da Pena overlooking the i^^^*** * 
little town of Cintra, about 16 miles nortnwe 

of Lisbon. The castle, a picturesque mixture 
Moorish, Gothic, and Manueline architectur » 
was begun by Manuel I, 1495-1521. From it be looked oui 
over the Atlantic for the return of the fleet nnd^ Vasco 
Gama. It was last used by Manuel II, who fled 
1910. after his extravagances had brought on a revoiuiio • 
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provide ample rainfall for farming, and temper the 
climate. The mean average at Lisbon and Porto is 
between 60° and 61° F., about the same as that for 
San Diego, Calif. The sheltered deep vaUeys, how- 
ever, are very hot in summer. Much of Portugal’s 
beauty comes from the combina- 
tion of bright sun and moist air, 
ahich gives brilliant color to the 
flouers, houses, and mountains. 

Most of the people dwell on 
tbe coastal plain, where the 
land is easy to work and where 
the sea affords an abundance of 
fish. The peasant farmers live 
in rude houses, usually made of 
stone and wood, roofed with 
turf. Roses bloom all year in 
the yards, and flowering vines 
bnghten the walls. Women do 
most of the farm work, even 
plowing with oxen. They earn 
about 20 cents a day, and the 
men about 35 cents. ‘ 

On the many feast days, young 
and old alike drive to town in 
high-wheeled oxcarts. There 
they play guitars, sing traditional melancholy songs 
called fados, and watch bullfights in which the 
humane Portuguese toreadors never kill or severely 
'‘rt the bull. Once a year they make a pilgrimage, 
^omana, to a shrine. 

Varied Products of Land and Sea 
'Yheat is the chief field crop, followed by rye, 
afiey, oats, corn, and rice. Fruits and nuts are 
raised chiefly in the tiny, southern, lush province of 

• garve. Grapes for the celebrated Portuguese wines 

Prvicipally on the terraced rugged slopes 

• Douro River valley. Great forests of cork oak 
he eastern province of Alemtejo make Portugal 


PORT FROM 
PORTO 

River craft with 
Phoemcian-like 
sails bring casks 
of wine down the 
Douro to Porto. 
PortugaPs fa- 
mous wine. Port, 
is named for this 
city. The long 
stem sweep helps 
to steer in the 
river’s current. 


THEY WORK THE LAND 


PORTUGAL 

the world’s chief source of cork. It is also a lead- 
ing producer of olive oil, but this is largely used 
at home for canning sardines. Fishing for sardines, 
cod, and tunny is a major industry, centering at 
Setiibal. Manufactures are now' encouraged by the gov- 
ernment. The centers are 
Lisbon and Porto. Their 
products include shoes, cork- 
w'are, china, glass, paper, 
farm tools, fertilizers, 
olive oil, sugar, and tex- 
tiles. Portugal has little 
coal, but its many small 
swift rivers are being devel- 
oped for hydroelectric pow'- 
er. It has considerable tin, 

THEY HARVEST THE SEA 



Portuguese peasant women have weathered faces and 
work-worn hands. They do most of the farm chores. 
They wear padded hats for carrying head burdens. 



Men sail the bright-colored boats of 
the fishing fleet. Women clean and sell 
the catch. This Lisbon merchant holds 
a “spada,” a common eel-like fish 
with VICIOUS teeth. 







copper pyrites, 
sulphur, radium, ka- 
olin, slate, lead, 
manganese, tung- 
sten, marble, and 
gjlisum. 

The maj' or exports 
are cork, wine, 
canned sardines, 
naval stores, olive 
oil, and textiles. 

Most of these in nor- 
mal times go to 
Great Britain, Ger- 
many, France, the 
Portuguese colonies, and the United States. Imports 
are largely from the same nations, and are chiefly 
manufactures, iron, steel, cotton, and petroleum. 
Porto, through its port at Leixoes, about four miles 
north, and Lisbon are the centers of foreign trade. 

There are about 8,700 miles of highway, but many 
roads are still mere oxcart tracks. Most of the 2,150 
miles of railroad are wider than standard gauge, to fa- 
cilitate shipment from Spain’s similar wide gauge. 

Portugal’s short, stormy history gave little oppor- 
tunity for extensive development of the arts. But the 
magnificent Battle Abbey, 
"St. Mary of the Victory,” at 
Batalha is a striking monu- 
ment to Portugal’s rise as an 
independent nation. It was 
builtby King Johniin thanks 
for his •victory over Spain in 
1385. Here is the tomb of 
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PORTUGAL’S BEAUTIFUL CAPITAL IS A SHOWPLACE OF EUROPE 
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Lisbon faces a superb harbor, formed b^ a tidal lake m the Tagus River, about 7 nules from the Atlantic Ocean. The citf 
spreads upward on terraced hills. Its white and pink buildings and bright tile roofs glisten m the clear air. The center of public 
life 18 the Terreiro do Paco, the great square shown above. Government buildings line it on three sides. In the center is a statue 
of Joseph I, 1750-1777, who reigned when Lisbon was rebuilt after being leveled by an earthquake in 1775. 


his son Henry the Navigator. Spectacular cathedrals 
and monasteries in the ornate Manueline style (King 
Manuel 1, 1495-1521) commemorate Portuguese feats 
of exploration. At beautiful Coimbra is the University 
of Portugal, founded in 1290. It is celebrated for 
its atmosphere of “noble scholarship.” Here studied 
Luis de Camoens (1524^80), who became Portugal’s 
great poet through his Lusiads, an epic describing 
the triumphs of Vasco da Gama. 

Like Spanish, the Portuguese language springs from 
the Roman. Portuguese uses nasal vowels, and is 
pronounced more like French. The mark - {tit), 
represents n. Hence irmd (“sister”) is pronounced 
irman; sao (saint) is pronounced soun. It is a con- 
tracted language, yet it is more musical than Spanish, 
for Portuguese voices are softer. 

The early history of Portugal is the history of 
Spain (see Spain). Under Roman rule, Portugal was 
merely the western part of the province of Lusitania. 
Its present name came from Portus Gale (“Door of 
Gale”), a seaport now a suburb of Porto. The first 
step toward independence came in 1095. In that year 
what is now Portugal was given to Count Henry of 
Burgundy as part of the dowry of his wife Theresa, 
Spanish princess of Leon. In 1131, a year after her 
death, her son Alphonso I began a series of wars to win 
freedom. His victories ended in the Treaty of Zamorra, 
1143, in which Spain recognized the new nation. 

The period of Portugal’s greatness began with Eu- 
rope’s Golden Age of Discovery. For centuries the 


Portuguese had grown up with the sea. When south- 
ern Europe knew little but the waters of the Mediter- 
ranean, the Portuguese were venturing along the At- 
lantic coast. This gave them enormous advantage, when 
Europeans began seeking new sea routes to the Indies. 
The Portuguese navigators were ready to lead the way. 

These men of the sea had been given the best avail- 
able training and equipment by their patron Prince 
Henry the Navigator (see Henry the Navigator). Dar- 
ing but seasoned, Portuguese captains began sailing 
down the coast of Africa, then around Africa to the 
Orient, and then west to Brazil. Bartholomew Diaz 
and Vasco da Gama were among them. They con- 
quered an immense empire (see Brazil; Diaz, Bartholo- 
mew; East Indies; Gama, Vasco da). During the 16th 
century Portugal dominated Europe’s trade with 
riches from its colonies (see Trade). 

But the Portuguese were not empire builders. They 
tried to hold their colonies with garrisons alone. 
They failed to send out men to develop the natural 
resources of their possessions. The empire was too 
vast and too scattered to be held together from afar 
by Portugal’s feeble military power. Other nations 
were soon disputing its possessions. In 1580 the 
Portuguese royal family died out. The throne was at 
once claimed by PhiHp II of Spain, who seized it m 
1581. Not until 1640 did the “years of captivity” end, 
when Portugal threw off the Spanish yoke. By that 
time only fragments of its colonies w'ere left. In 1703 
the Methuen treaty joined Portugal and England m a 
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rommercial-political pact which became the longest- 
lived alliance in modern European historj^. 

■RTieii Napoleon Bonaparte overran the Iberian 
Peninsula in 1807, the Portuguese king (John VI) 
and royal family fled to their 
great South American colony 
of Brazil. The British under 
Wellington threw back the 
French in what is known as p 
the Peninsular War (1808- 
14). But the king did not 
return until 1822, and in that 
same year Brazil became an 
independent empire under 
his son, ending Portuguese 
power in the New World 
(see Brazil). 

Even leaner years followed. 

Portugal plunged into bank- 
raptcy m 1892. Dictator- 
ship and revolutions ensued 
bringing the abdication of 
^g Manuel H in 1910 and 
6 declaration of a republic, 
ktemaldissension continued, 
but at the outbreak of the 
fet World War Portugal 
sent troops to aid its aUy 
England. Civil strife per- 
fted until 1926 when a miU- 
dictatorship gained con- 
'roh Antonio OUveira Sala- 
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open-fire 

20- 0 .K,A*.cv j.jaia- 

ainUfa economics at Coimbra, was appointed 
ster In 1932 he became prime mini- 

7 and in 1933 civiUan dictator. 


A Ti - viviuaii ulctator. 
ilazarnr«,!!!!!!.“, liistory of Portugal began. 

It estab- 


n 1 _ 

iished^Pn^°™^^^^^^ ^ constitution. It estab- 
resDpptc a® a corporative state, modeled in some 
a cabinpf™ ^®uist Italy. It provided for a president, 

Er vote ’ a ^^bional assembly, elected half by popu- 
eornnrafi^'^'^T^a^ biy economic corporations, and a 
iness anri^^ nnamber. The state largely controls bus- 
hrunt. bias pushed economic develop- 

In thp e 1 ^a® been achieved in education, 

small World War Portugal was neutral. Its 

onU-:_ could not hope to defend its far-flung a 


tried 


®lonies Tr j rrupc lu ueienu ns lar-uuuj 
vainKr t a Methuen alliance, British troop; 


I vainKr + — r. .rviemuen auiance, Jintisn rroops 
u control? ^ i °®bend Timor Island. After the war 
’'c put do a action in 1945 upheld Salazar. In 1947 
European T?^ ^ uiilitary revmlt. Portugal joined the 
^orth Atlo Program in 1948 and signed the 

^ "ioint Treaty in 1949. In 1952 it announced 
^htline sir>a7a,a bront" with Spain. (For Reference- 
^SEID0N ^A^aWby, see Europe.) 
ttreece p„ ,^o-si ddn). In the days of ancient 
bold court ^ 0116 sea, was supposed to 

Palace in tho ^ ^ t sea divinities in his golden 
C'ds and TrJt ^I’^bs of the Mediterranean. The Ner- 


$ca- 


•shell attended him when he rode in his world of the dead, as Roseidon ruled the sea. The 

anot. Dolphins played about his car, and Romans identified Poseidon with their god Neptune. 


at its approach the restless ocean waters grew calm. 
In his hand Poseidon carried his trident, a three^ 
pronged spear, the sjunbol of his power. With one 
stroke of this, the mighty sea-god could shatter rocks, 
cause earthquakes, call forth 
storms, or lash the sea to such 
fury that the very earth shook 
vith the beating of its agaves. 
Mariners prayed to him as the 
giver of calms and of favoring 
winds, and in his honor erected 
temples on jutting headlands, 
and made sacrifices of rams 
and great black bulls. Posei- 
don was also god of all rivers 
and ruler of the lesser divini- 
ties of streams, springs, and 
fountains. 

But for all his power, Po- 
seidon was subject to the wall 
of his brother Zeus, who was 
king of gods and men, and 
by whom he was once con- 
demned to live for a year on 
earth among mortals. 

It was at this time that 
Poseidon agreed with Lao- 
medon, king of Troy, that 
for certain rewards he would 
build that city’s mighty wall. 

In Homer’s ‘Iliad’ Poseidon, 
speaking to ApoUo, reminds 
that god how basely the Trojan king had treated 
them. “I round their city built a wall,” he says, 
‘‘wide and most fair, that the city might be unstormed; 
and thou, Apollo, didst herd shambling, crook-homed 
kine among the spurs of woody, many-folded Ida. 
But Laomedon robbed us of all hire, and sent us off 
with threats. He threatened that he would bind 
together our hands and feet and seU us into far-off 
isles, and the ears of both of us he vowed to shear 
off with his sword. So we went home with angry 
hearts, wroth for the hire he promised and gave 
us not.” 

Poseidon revenged himself at the time by sending 
.. great sea monster to ravage the plain of Troy; but 
Heracles (Hercules) slew the beast, and Poseidon 
nursed his grievance until the Trojan War. In that 
conflict between the Greeks and Trojans, Poseidon 
was always on the side of the Greeks, helping and 
encouraging them until at last the city lay in mins. 

But on the return voyage of the Greeks to their 
native land Poseidon was hostile to Odysseus (Ulj’^sses) 
and helped cause the ten years’ wanderings of that 
much enduring hero (see Odysseus). 

The Greeks believed that Poseidon was the son of 
Kronos and Rhea, and was the brother of Zeus and 
Hades, who ruled the world of earth and the under- 
world of the dead, as Poseidon ruled the sea. The 

■n !xi- j 


This limestone house is a typical peasant dwelling. 
The rugged mountains furnish an abundance of stone. 
Live stock is kept in the lower portion, near the 
kitchen where savory meals are cooked. 
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The MAILMAN— MESSENGER for the WORLD 
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: 

The mailman is one of our public servants. He visits us almost every day to bring 
lettersi postcards, magazines, newspapers, and parcel post packages. 

T)OST OFFICE. Through the mail anyone can ex- 
change messages with friends near by or on the 
other side of the world. Businessmen, lawyers, 
engineers, and others carry on much of their busi- 
ness through the postal service. Mail service is 
one of the world’s great public utilities. 

Your Mailman 

In a city or town a mailman goes by each house 
every day. He is identified by his blue-gray unifoim 
and the bag he carries. (The post office calls the bag 
a satchel.) If he has mail — a letter, a postcard, a 
magazine, newspaper, or small package — addressed 
to your house he stops to put it in your mailbox. 

If you wish to mail a letter, he will pick it up and 
take it to the post office. He may collect mail from 
some of the street mailboxes on his route. 

The mailman starts work at about 6:30 a. m. 

During the night and the early morning, clerks in 
the post office have separated the mail into racks for 
the different mailmen. Each mailman must arrange 
the mail in his rack in the order of addresses along his 
route. This takes him from one-half to a full hour. 

A mailman is not allowed to carry more than 35 
pounds in his bag at one time. But he may deliver 
several times 35 pounds in a day. If his load weighs 


more than 35 pounds, he starts with 
the mail for the first part of his 
route. He ties the rest into bundles 
and puts them into canvas mail sacks. 
A truck driver will take these sacks 
and put them in storage boxes along 
the route. Storage boxes are paint- 
ed green and look very much like big 
street mailboxes, but they do not 
have letter or package drops. The 
mailman picks up his new loads from 
these storage boxes. 

If a mailman’s route starts within 
a few blocks of the post office, he 
walks to it. If it lies farther away, 
he rides a mail truck, a streetcar, or 
a bus. The mailman does not pay 
the streetcar conductor or the bus 
driver for his ride. Once a year the 
post office pays a lump sum to the 
transportation company. 

Special Kinds of Service 
Mailmen who deliver in the busi- 
ness districts have shorter routes be- 
cause they have so much mail to 
deliver. In a very large building a 
route may be only two or three floors. 
Mailmen may make as many as three 
deliveries a day in business districts. 

Some mailmen drive trucks to col- 
lect mail from street boxes. A card 
on the front of each mailbox shows 
the times throughout the day when 
mail will be collected from the box. 
Other truck drivers deliver all but the smallest 
parcel post packages. If a package has been insured 
for more than 85.00, the driver gets a receipt for it. 

Some mailmen drive a motorcycle or car to deliver 
special delivery letters and parcels. The rural rmte 
mailman takes mail to people who live outside cities 
and towns. He always carries a supply of stamps 
and money order application blanks for anyone who 
wants them. Most special delivery and rural delivery 
mailmen own the cars they drive. 

The clerks at the post office windows sell stamps 
and money orders, receive postal savings, register 
letters, weigh and insure parcel post packages, and 
give out postal information. In large city post offices 
there will be a window for each service. In small 
post offices several or all these services will be 
offered at one window. 

Handling Mall in the Post Office 
Handling mail in a large post office is highly skilled 
work. As mail is brought in from mailboxes it is 
dumped on a facing table. Separation clerks place 
air mail in one place, large first-class envelopes in 
another, and small first-class envelopes in a^ third. 
All envelopes are “faced” in one direction, with the 
stamps in the same comer. The large and small 
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envelopes are separated because 
the canceling machine must be 
adjusted to the envelope size. 

The canceling machine post- 
marhs more than 500 letters a 
minute. It prints black lines (the 
cancellation) over the stamp and 
near it a circle. In the circle is 
the name of the city and state, 
the date, and the time of day 
or night. 

Next the letters go to the pri- 
mary separation clerks. They sep- 
arate the letters according to 
states or regions. The primary 
separation racks in some cities 
have pigeonholes for “heavy 
mail” cities such as New York 
and Chicago. Letters for the 
heavy mail cities go directly into 
pouches addressed to those cities. 

The letters in the state and re- 
gion pigeonholes go to the second- 
ary separation clerks. Each one 
is skilled in separating mail for a 
particular region. He knows what 
train to use for each city and 
town in the region, and when each 
train leaves. He has a pouch for 
each post office which gets mail 
enough to justify it. Just before 
each train leaves he closes, seals, 
and addresses every pouch that 
goes on the train. Many post of- 
fices in small towns do not get mail 
enough to make a pouch worth- 
while. This mail goes into a " 
pouch addressed to the RPO (railway post office) car 
on the train. Clerks on the car sort the mail. 

Mail for local delivery is sorted by clerks who know 
the city routes. In larger cities mail first must be 
separated according to zones. Usually there is one 
zone for each branch post office. If the zone number 
m the address, this helps greatly in sorting the 
®oil. There are two correct ways to write addresses: 
John A. Doe John A. Doe, 

4515 River Street 4515 River Street, 

Chicago 47 Chicago 47, 

lUmois Illinois. 

Parcel post is separated in much the same way as 
fitter mail, except that clerks throw the packages 
irectly into open mail sacks. In large cities a clerk s 
job IS highly specialized. In smaller cities one clerk 
separate all classes of mail. Clerks and carriers 
ost pass the same civil service examination. After 
? filfirk starts work, he is tested once a year for skill 
fifiparating mail. 

Large neivspapers, magazines, and mail-order com- 
uies have post office units in their plants. These 
aits separate and sack the mail matter and take it 
Wfictly to the railroad stations. 


HOW THE POST OFFICE DELIVERS 


LETTEJl 
facing table , 



The pictures show how 
the postal service 
delivers a letter to 
a friend in a faraway 
city. At the post of- 
fice where the letter 
IS mailed, it is post- 
marked and placed 
with other letters 
aoing to the same 
city. When the letter 
gets there it is sorted i 
and a mailman delivers 
It to the friend’s 

mailbox. '~ 

The post office has many aids for handling busi- 
ness mail. These include precanceled stamps, enve- 
lopes vdth printed cancellations, and mailing meters. 
Mailing meters are made by private concerns, who 
rent them to business firms. The meter prints the 
amount of postage directly on the envelope. The meter 
also prints adhesive strips of desired denominations. 
These are used on bulky matter. The post office sets 
the meters to print the amount of postage bought in 
advance by the renter. . , . , ^ 

Mail without an address, with an mcomplete ad- 
dress or with an address that cannot be read goes to 
the nearest dead-letter office. There the mail is opened 
to see if the contents contain a clue to the sender or 
addressee. Often money and other valuables are 
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A HUGE AUTOMATIC MACHINE SORTS THE MAIL 



Above, a clerk puts letters info a giant sorting 
t /(4 machine. Each slot lets letters down to one 
of the guides in the foreground at left. The 
letters fall on a moving belt and are held on 
edge by the guides until they reach a col- 
lecting spot. There they join other letters 
going to the same region. 


found inside. The dead-letter mail is held a reason- 
able time for senders to claim it. If no claim is made, 
the valuables are sold at auction. 

Safeguarding the Mall 

The postal service has its own police department. 
The policemen are called postal inspectors. They 
watch constantly for criminals who use the mails to 
defraud, and they work with other police agencies to 
detect and arrest criminals who steal from the Post 
Office Department. 

Many post offices have passageways between their 
walls. Only postal inspectors are permitted to enter 
these passageways. Through holes the inspectors can 
watch clerks and carriers at work. Occasionally an 
inspector must arrest a clerk 
or carrier he has seen stealing 
money from an envelope or 
goods from a package. 

How Mail Is Transported 

The Postal Transport Service 
of the Post Office Department 
supervises the transportation 
of the mail. Many kinds of 
transport are used, but most 
of the mail is carried by the 
railroads. In the cities each 
post office has its own fleet 
of trucks. A few very large 
cities send mail from station 
to station through underground 
pneumatic tubes. Other means 
of transport are highway post 
offices (busses), trucks, 
horses, dog sleds, steamships, 
and airplanes. 

Some fast trains are made 
up entirely of mail cars. 

Other trains have only one car. 

Cars that haul pouched and 
sacked mail from one point to 
another are called storage cars. 


Those in which mail is 
separated as the train 
travels are called rail- 
way post offices. Rail- 
way mail clerks open 
pouches and sacks, 
separate the con- 
tents, and make up 
new pouches and 
sacks. Some mail is 
taken on and some 
dropped off at each 
station stop. The 
mail dropped off will 
be delivered to local 
addresses or put 
aboard a connecting 
train to be carried on 
to other towns and 
cities. As the BPO 
speeds through small towns, the clerk uses a steel hook 
to catch a mail pouch from a stand beside the track. At 
the same time he throws out a pouch with mail for that 
station. Railway mail clerks know the schedules of 
hundreds of trains. They may decide to carry a city’s 
mail a hundred miles past a junction that has a rail 
connection to the city. They do so because at the 
end of the hundred miles there is another connection 
with a tram that will reach the city sooner. Every 
railway mail clerk is armed with a pistol. 

In areas with poor rail connections and between 
post offices of near cities, the department uses high- 
way post offices and trucks. In rural areas the de- 
partment hires a truck owner to carry mail to towns 


A LANDSLIDE OF CHRISTMAS PRESENTS 



Christmas parcel post packages to the separating floor of Chicago’s 
post office. Here the separation clerks read the address on each package and put each one 
into a mail bag with other packages going to the same town. 
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and cities without rail lines. Some of these drivers 
also deliver mail to farmhouses along their routes. 
These routes are called star routes. The highv ay post 
office has the same uses as a railway post office. As 
its driver directs it along the road, the clerks in the 
body of the bus separate the mail. 

Steamships carry mail over wide stretches of the 
ocean. In their holds is mail for distant parts of 
the world. The steamships are not owmed by the Post 
Office Department; their owners contract to carry 
the mail. 

Fastest of all mail transports are the mail planes. 
.ill large American cities have air-mail service. Great 
four-motored planes fly mail above the ocean to 
Australia, New Zealand, Hawaii, the Philippines, 
Japan, Asia, Europe, Africa, and South America. An 
air-mail stamp will send a letter almost anywhere 
in the civilized world. 

Some great city post offices, like Chicago and Los 
Angeles, send mail-loaded helicopters soaring fiom 
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their roofs to carry mail to planes at airports. This 
saves precious minutes that w'ould be lost by mail 
trucks trying to get through traffic-tangled streets. 
Helicopters also fly to near-by towms to deliver and 
pick up air mail. {See also Transportation.) 

How Postal Service Was Started 
The Book of Job, in the Old Testament, speaks of 
posts. This is the first mention we know' of postal 
sendee. Job’s post existed some 1,700 years before 
Christ. The Bible mentions other posts. In the fifth 
century b c., Confucius tells of a Chinese post; this 
was about the time of Cjtus’ system. 

Five hundred jmars before Christ was bom, Persia’s 
great emperor Cyrus had post riders — that is, horse- 
men w'ho carried dispatches. Herodotus wrote of these 
riders. “. . . and neither snow' nor rain nor heat nor 
gloom of night stays these couriers from the swift 
completion of their appointed rounds. . . .” Today 
these words are can'ed in stone on many of the 
great post office buildings. 


A RAILROAD CAR POST OFFICE 


Sorting racks for 
separating mail ac- 
cording to destination 


Mailbags held open to 
receive sorted mail 






Bags holding mail 
already sorted 



Desk for recording 
registered mail 


Sorting table for news- 
papers and small packages 


Catcher arm ready to 
grasp sack from mail 
crane at station where 
train does not stop 


roof railway mail clerks work. At every station 

gitre the f? (raUroad post office) car has been cut away to show ^ere a separate the mail according to address. 

“ore mail comes aboard. The clerks does not stop. Every railway mail clerk has a pistol 

^eatcherarma clerk can pick up mail from stations where the train a robbers 

and other firearms are in the car for use as 


At the top an Alaskan mailman drives his dog sled away from a ship. He and his dogs will deliver mail to isolated peojile 
his icy route. At the left a helicopter rises from the roof of the great Chicago post office. It is loaded with mail for mail planes 
which go in every direction from the airport. Helicopters also carry air mail to and from suburban cities for SO miles arouno in 
city. At the tower right a special loading machine hoists mail into a mail airplane. 


The word “post” comes from the Italian posta, 
meaning a station or fixed place. Posts were a day’s 
journey apart, or closer on important routes. At 
the posts one courier turned his messages over to 
another or proceeded on a fresh horse. Early couriers 
carried messages only for the ruler and high gov- 
ernment officials. 

Notable postal services were maintained by the 
Roman Emperor Augustus, by Emperor Charlemagne 
of the Holy Roman Empire, and by the famous 
German house of Thurn and Taxis. Two American 
Indian peoples used a post system before Columbus 
discovered America. The Aztecs posted fish to inland 
villages, and in their sacks Inca messengers carried 
limn, beans on which messages were marked. 

Probably the first real postal system was .estab- 
lished in 1464 by King Louis XI of France. Postal 
messengers were dispatched regularly. An English 
system was started in 1523 but was used only by 
members of the royal family. During the reign of 
Elizabeth I another mail service was started. 

■ The University of Paris had a system in the 12th cen- 
tury to deliver students’ messages to their homes. The 
Hanseatic system carried merchants’ messages be- 


tween the trading cities (see Hanseatic League). Gen- 
ghis Khan’s mounted messengers rode over a vast 
area of mountain and desert between China and 
European Russia. 

These early posts could not be used by the public. 
Some private posts were set up to serve the people. 
In 1591 Queen Elizabeth I ruled that only the govern- 
ment post could carry Englishmen’s messages overseas. 

This ruling was made to impose censorship. In early 
days postal officials opened and read almost all 
letters. 

In 1635 Thomas Witherings established the first 
actual post office in London. He also set up a sys- 
tem of post riders throughout the British Isles. In 
1680 William Dockwra formed a London company to 
deliver mail for only an English penny. This success- 
ful system was taken over by the government. 

In colonial America the first government post was 
set up in 1639 in the Boston home of Richard Fair- 
banks. He was responsible for delivery. In 1672 a 
monthly post between New York City and BostOT 
began over what is now the Boston Post Road (U-®- 
Highway 1). Philadelphia set up a post office in 1683. 
This same year a post route from Maine to Georgia 
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MAIL SERVICE TO FARM AND 


VILLAGE 



it ® K*''* receive mail at their mailbox from the ru^l ??„ a^patron”through^t1fe window; 

At the right, a village pSstmaster cancels letters with a hand stamp. His assistant hands a letter m a p^ inroug 
This is a fourth-class post office and does less than S1.500 worth of business a year. 

was opened. Virginians relayed mail from plantation lished a pamphlet on -l^pniw^nr 

to plantation until each letter reached its addressee, that a half-ounce letter be 
The first postmaster general for the American Col- delivery anywhere ^England and that 
omes was appointed by the British king in 1691. Ben- paid by the sender. He f'^gsested that * 2 

jamin Franklin became the Philadelphia postmaster sell postage stamps an p ® reforms w( 

® 1737, and in 1753 he how mail is sent overseas 


""as made postmaster gen- 
eral for the northern col- 
onies,^ Under him the 
oolonial postal service 
oaraed its first profit. 

In 1775 the Continen- 
|al Coiigress appointed 
franklin head of the 
^erican postal system, 
too first United States 
postmaster general, Sam- 
uel Osgood, w'as appoint- 
i m 1789 by George 
ashington. The postal 
^orvrce was then under 
loe Treasu 


^ry Depart- 
-^ytbecameasepa- 

department in 1820. 

The Beginnings of 
Lheap Postal Rates 

well into the 
I • uontury most coun- 
^ had involved sys- 
12'°[Postalrates.Us- 
receiver of mail 
chal^°i delivery; the 
di^® ‘^upended on the 
was 

looU^’ ^“'^ernments 
°°^ed upon the post as 
®^Urce of innoTT,. 



°I income. fy* \ ’ ■ •i.— 

Ju 1836 an English- Nffsacks are swung aboard an of th^orld. 

Howland Hill.^pub- ““'’^¥hly“Sn a‘|Sod part of thS income by carrying 


lull’s reforms were set 
in operation in 1840. The 
world’s first postage 
stamp was sold in Lon- 
don that year (see Stamp 
and Stamp Collecting). 
Other countries began 
to follow the English 
example. 

In the United States, 
postal service had great- 
ly improved. In 1798 it 
had required 40 days to 
send a letter from Port- 
land, Me., to Savaimah, 
Ga. In 1839 only eight 
days were needed. In 
1839 a Pony Express be- 
tween the Eastern sea- 
board and St. Louis was 
established. The express 
w'as extended into the 
South. The service was 
speedy for its day;_ it 
averaged almost 12 miles 
an hour. The charge for 
Pony Express service was 
three times that for or- 
dinary mail. In 1862 the 
St. Joseph, Mo., post- 
master. experimented 
with separating mail 
aboard a train bound for 
Hannibal, Mo. The first 
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official test ot a railway 
post office took place 
aboard a tram from Chi- 
cago to Clinton, Iowa, on 
Aug. 28, 1864. As rail- 
roads were built, they 
took ovei more and more 
of the work of carrymg 
the mail 

The United States Post 
Office Department issued 
postage stamps m 1847, 
but postal charges still 
were often paid at the re- 
ceiving end. It was not 
until 1855 that prepay- 
ment of postage was made 
obhgatory. The same year 
the registry system was 
started. Street mailboxes 
were introduced in 1858. 

In 1860 a private con- 
tractor revived the Pony 
Express to carry mail over 
the vast sti etches of prai- 
rie and mountain between 
St. Joseph, Mo., and Sacramento, Calif. He charged 
$5.00 for each half ounce; later the charge was re- 
duced to $1.00. The fastest trip took seven days and 
seventeen hours. The most important message earned 
on the record trip was President Lincoln’s first inau- 
gural address. The Pony Express was discontinued 
m October 1861. 


Over the years the Post Ofiice Department has 
added many important services. Among these are: 


Free home delivery 

1803 

Coast to coast air mail 

1920 

Kailway post ottice 

1864 

Foreign air mail 

1920 

Money orders 

1864 

Transpacific air mail 

1935 

Postal cards 

1873 

Transatlantic air mail . 

1939 

Special delivery 

1885 

Highway post office 

1941 

Rural free delivery . 

1896 

Zone numbers 

1943 

Postal savmgs . . . 

1911 

Air letter sheet 

1947 

Parcel post 

1913 

Helicopter air mail 

1947 

Insurance 

1913 

Air parcel post 

1948 

COD 

1913 

Streamlined money 


Air mail 

1918 

order 

1951 


In the C.O.D. (cash on dehvery) service the Post 
Office Department acts as a collecting agent for 
merchants who wish to deliver goods by mail. The 
punched caid of the streamlined money order can be 
cashed at any post office or bank. The air letter sheet is 
folded to form an envelope and it can be sent almost 
anywhere in the world for only ten cents. 

Government offices send mail ivithout stamps in 
penalty envelopes. In the stamp corner of this envelope 
are printed the words: “Penalty for private use to 
avoid payment of postage, $300 (PMGC).” The presi- 
dent, Cabinet members, past presidents and their 
wives, and members of Congress may send mail fiee. 
In place of a stamp the mail matter carries the signa- 
ture or printed facsimile signature of the person so 
privileged. This is called franking. During the 
second World War all members of the armed 


services weie granted the 
franking privilege. 

The United States 
Post Office Department 
The postal service is 
headed by the postmaster 
general, a member of the 
president’s Cabinet. His 
chief aids are a deputy 
postmaster general and an 
administrative assistant 
Four divisions of the de- 
partment are headed by 
assistant postmaster gen- 
erals. These are the Bu- 
reau of Facilities, Bureau 
of Post Office Operation, 
Bureau of Transportation, 
and Bureau of Finance. 

The department has 
some 42,000 post offices 
and about 500,000 em- 
ployees. It is the world’s 
biggest public utility 
Some 40 billion pieces of 
mail are handled every 
year. The revenue is more than $1,400,000,000, but 
the department spends more than this. 

There are four classes of post offices. In the first 
are those with an annual revenue of more than 
$40,000; in the second, those with a revenue be- 
tween $8,000 and $40,000; in the third, those with 
a revenue between $1,500 and $8,000; and in the 
fourth, those with a revenue of less than $1,500. 
About three-fourths of the total are fourth class. 

Fourth-class postmasters are appointed by the 
postmaster general. Others are appointed by the 
president. Until the late 1930’s appointments were 
political favors. Now 
postmasters usually 
are appointed fiom 
among postal workers 
on a basis of ability 
and experience. All 
postal workers hold 
their jobs under civil 
service rules and 
regulations. 

The Universal 
Postal Union 

In 1862 the post- 
master general of the 
United States sug- 
gested to other na- 
tions that they join in 
unifying postal serv- 
ices and rates. Many 
governments sent 
representatives to a 
conference in Paiis in 
1863. In 1874. 22 na- 
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This statue stands m Bern, Switzerland. It honors the forma- 
tion of the Universal Postal Union in Bern in 1874 The figures 
clasping hands represent the continents The group expresses 
international cooperation in carrying the mail. 


COIN-OPERATED MAILER 
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tons joined to establish the General 
Postal Union. Other countries re- 
quested entrance; today almost 
e^ery nation is a member. In 1878 
the name was changed to Universal 
Postal Union. The union head- 
quarters are in Bern, Switzerland. 
Representatives of the member na- 
tions meet every few years to solve 
the problems that arise. Member 
countnes deliver letters without le- 
ceivmg a part of the postage paid 
in another country. This is because 
there is about an equal amount of 
mail between any two countries. 

The nation members of the union 
are permitted to make special agree- 
ments among themselves. Gieat 
Bntam has such agreements with 
its colomes, territories, and its af- 
filiated nations. The United States 
has agreements with Canada, Latin 
Amencan countnes, and Spain. The 
agreements permit mail to be sent 
between these countries at low 
rates In 1950 the United Nations 
established a postal system of its 
onn, principally to make money 
from stamp sales. Its mail is handled 
^ the Umted States Post Office. 
Potassium. Man could get along 
"ithout silver or gold, but with- 
out potassium, animals and plants 
eould not live. No one had ever 
E«n this metal until Sir Humphry 
uvy obtained it from fused 
potash by electrolysis in 1807. The 
■'oason IS that this element is 


THE CLASSES OF MAIL MATTER AND POSTAL RATES 

First Class. Postal cards, letters, and any matter sealed against inspection 
Out of city delivery (rate per ounce or fraction of an ounce) 3p 

Local delivery having letter carrier service 30 

Local deliveri' having postoffice boxes but no carrier service 2(i 

Postal cards (each) 2c 

To Canada and Mexico. . . 3jf 

Postal cards (each) 2(5 

To other foreign countries (for first ounce) 8(5 

For each additional ounce 4(5 

Postal cards (each) 4(5 

Air Mail. United States and possessions, Canada, Mexico (each ounce 
or fraction to include 8 oz — to Canada, up to 60 lbs , to Mexico, up 
to 4 lbs 6 oz ) ' 

Postal cards (each) 4c 

International air letter (stamped letter sheet) 10(5 

South Arncnca (per oz ) • 1^^ 

Europe (per 3^ oz ) 

Asia, South Pacific, southern Africa (per oz ) 25(5 

Second Class. Used for newspapers and periodicals For the general public 
the second-class rate is 2^ for the first 2 oz or fraction and 1(5 for each 
additional 2 oz , or the fourth-class rates if lower 
Third Class. For matter weighing 8 oz or less, except 1st and 2d class 
Merchandise and loose printed matter, 2(5 for first 2 oz or fraction thereof, 
and Id for each additional ounce or fraction up to 8 oz. 

Books and catalogs of 24 or more bound pages, seeds, cuttings bulbs, roots, 
scions and plants, 2(5 for first 2 oz and 13^(5 for each added 2 oz 
Bulk ma’ihngs^not less than 20 lbs or not less than 200 separately addressed 
identical pieces) may be sent at low rates by special permit 
Fourth Class or parcel post All matter except first and second class weighing 
over 8 oz an^P to 40 lbs for local, first, and second zones and up to 
2ribs for other zones The limit of size is 72 inches in length and girth 

Lmbined Rates vary according to distance 

18(5 for 1 lb up to 75(5 for 40 lbs , 8th zone (over 1,800 miles), 32(5 for 
1 lb up to S3 75 for 20 lbs For special sizes, weights and rates for parcels 
to or from rural areas and between 2d. 3d, and 4th class post offices, 

to P.UPJ 

to *»t.»,., ond mfto nt for each odd.t.on.l pound. 


Ever found alone, and it is difficult 
4 folate it from its compounds, 
otassium is a soft, silvery-white metal, which 
be readily molded and cut with a knife. It oxi- 
alM in air. It belongs to the group of 

b metals. These include sodium, lithium, and 
6 rarer mbidium and cesium. Each one forms corn- 
1 80 laboratories keep them under oil 

IIT inoisture and oxygen {see Alkali Metals), 
act P°^8ssium comes in contact with water it re- 
h\fl by seizing the oxygen and part of the 

l)ota°h w to form potassium hydroxide (caustic 
bftoi ' Pi'ocess generates so much heat that the 

w ater again. 

Oninlf potash is used in making glass and soap, 
boihn^ T obtained from lye produced by 

“pot ^ b u ^ ashes in a pot. This explains the name 
for 11 ^”' "^^^ay the world needs vastly more potash 
ifav fertilizer than could be produced in this 
kns nf Uffitod States alone uses over 1,000,000 

^3 , Potash salts every year. In raising such crops 

oa, tobacco, sugar cane, and potatoes, potash 


k'er hydrogen bursts into flame and in burning 


compounds are especially valuable In fact practi- 
rallv all plants use more or less potash, which in- 
creases their size and vigor. Although potash com- 
pounds are plentiful in nature, most of the potass^ 
is locked up in insoluble silicates in the rocks. The 
“weathering out” process gradually releases them 
into the soil but too slowly to meet modem agri- 
^Itural needs. So the supply must be artificially 

tiie exception of the siheates, most naturaUy 
occurring potassium compounds are soluble in water. 
Ss dfssolve them from the soil and nvers cany 
them into the sea. There they are diluted and m^ed 
“ other salts, and separation is not feasible. 

bnwpver streams have carried potassium 
Z ilrlnd the lakes have dried up. This 
salts A ^^gd deposit, and the salts can be 

leaves a Searles “Lake” in California 

depiit of dazzlmg white crystals impreg- 
° ... , . mbic rpmnnnt of an mland sea con- 


is a 


nated with brine 


tains 


about 12 square miles of salts 60 to 70 feet deep. 
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Other lakes, evaporating in earlier geologic ages, 
left beds of crystallized potassium salts. These de- 
posits were protected from rain by deep layers of 
silt that hardened into rock. Deposits found in Ger- 
many supplied the demand for years. 

In the first World War the world suddenly realized 
that the German beds were the chief source of supply. 
The United States hastily built factories to extract 
potash from the mineral alunite, found in Utah; from 
volcanic lava, leucite, found in Wyoming; from potash 
shales in Georgia and greensand in New Jersey; from 
brines of salt lakes and marshes in Nebraska, Utah, 
and California; from seaweeds or kelp on the Pacific 
coast; and from trade wastes, such as cement kiln 
dust and the residue from alcohol distillation. Most 
of these plants were forced to close when clieap for- 
eign potash again came onto the market. 

In 1931 development of deposits in New Mexico be- 
gan, and by 1950 they furnished 85 per cent of the 


needs of the United States. The chief foreign pro- 
ducers are Germany, France, Spain, Russia, and 
Israel. 

Potassium nitrate (KNO3) supplies both potash and 
nitrogen for fertilizers and is used in making gun- 
powder. Its chloride (KCl), used in preparing other 
potassium salts, is also used in fertilizers. Caustic 
potash, or potassium hydroxide (KOH), is used 
chiefly in making soft soap. Potassium chlorate 
(KCIO3), as a source of oxygen, goes into fireworks, 
flashlight powder, safety matches, and explosives. 
The bromide (KBr) and the iodide (KI) aid photog- 
raphy and medicine. Potassium cj'anide (KCN) is 
an agent for extracting gold from low-grade ores and 
a source of hydrocyanic gas, or “prussic acid,” a poi- 
son used in fumigating. The carbonate of potassium 
(K2CO3) is used chiefly to make hard glass and soap. 
The metal is generally prepared by electrolysis of 
fused caustic potash. (See also Fertilizers; Sodium.) 


Tke WORLD’S Second MOST IMPORTANT Food Crop 


■pOTATO. The world grows more than 8 billion 
bushels of potatoes in an average year. Next to 
wheat, potatoes are the most important food crop. 
In Europe they are used as food for both human 
beings and animals. In America only small amounts 
are used as cattle feed. Both Europe and America 
obtain industrial products from potatoes. 

Potatoes as Food and Industrial Products 
Boiling, frying, and baking are three common ways 
of preparing potatoes for eating, A new industry sells 
already peeled potatoes to housewives and restaurant 
owners. Potatoes are also made into flour. 

A potato is made up of about three-fourths water. 
This can be removed (dehydrated) in order to save 
valuable shipping space and weight; dehydrated po- 
tatoes readily take up 
water again when pre- 
pared as a food. Potato 
chips are sold in cans and 
bags. Small potatoes are 
cooked and canned. 

French fried potatoes 
and mashed potato mix 
are sold as frozen foods. 

(See also Food.) 

About a fifth of a po- 
tato is carbohydrate, or 
starch. Potato starch 
was in common house- 
hold use /for many years 
but now has been largely 
replaced by cornstarch. 

Potato starch, howmver, 
has other uses. 

It is used as a coating, 
or sizing, on both paper 
and textiles (see Paper; 

Textiles). Dextrin, made 
from potato starch, is 


used as a paste and as a coating for photographic film. 
Potato starch also can be converted into the in- 
dustrially valuable ethyl and butyl alcohols. 

Where Potatoes Grow 

Potatoes thrive in areas that are slightly too cool 
for growing corn. Much of Europe and the Soviet 
Union are good potato-growing regions. In America 
the best growing areas extend south from Newfound- 
land through the Canadian Maritime Provinces into 
the New England states and through New York into 
Pennsylvania. The Great Lakes regions of both 
Canada and the United States are good growing areas. 
In the West the best production areas include Col- 
orado, Idaho, Montana, and California. Some po- 
tatoes are grown in every state of the Union. 

The United States 
grows almost 500 million 
bushels of potatoes a 
year, about 5 per cent 
of the world’s crop. Can- 
ada grows about 90 mil- 
lion bushels, about one 
per cent of the world 
production. The coun- 
tries of the Far East 
grow fewer potatoes 
because of climatic con- 
ditions and because rice 
has more food value 
than potatoes. Japan, 
grows about the same 
number of bushels as 
Canada. The 11 states 
listed in the table are 
the largest potato 
growers in the United 
States. The 11 countries 
are among the world s 
largest producers. 



ONE OF THE 
MOST VALUABLE 
FOOD PLANTS 

The potato plant stores up car- 
bohydrates in underground tu- 
bers. When the leaves wither 
the tubers are ready for harvest. 
Pieces of tubers with “eyes'* are 
planted. New varieties result 
when seeds are planted. A ball 
that sometimes develops from 
the blossom contains the seed. 
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Peecentaqe of U.S. 

Crop by States 

Maine 14 

California 9 

Idaho 9 

New York 7 

Colorado 4 

North Dakota . 4 
Pennsylvania. . 35^ 

Minnesota 3J4 

Michigan 3}^ 

New Jersey. .. . 
Wisconsin 


Pehcentage of Wored 
Chop by Countries 

Soviet Union 33 

Germany 15 

Poland 11 

France 7J^ 

United Kingdom ... 5 

Czechoslovakia 2J^ 

Netherlands 2J^ 

Ireland 1}^ 

Italy 1 

Spain 1 

Denmark 1 


HOW THE POTATO FARMER PLANTS HIS CROP 


LiVr 


How Potatoes Are Grown 
The United States plants almost 2 mil- 
lion acres of potatoes. The average yield per 
acre is about 211 bushels, but especially 
suitable land has produced more than 
1,000 bushels to the acre. Because of in- 
creased yields and because Americans now 
eat fewer potatoes, the United States plants 
less land to potatoes than it formerly did. 

The Southern States plant potatoes late 
in winter. Harvested in the spring, these 
“early” potatoes are sold in the North at 
good prices. Another group of states, no- 
tably New Jersey, Virginia, Missouri, and Kentucky, 
plant potatoes in the spring and harvest them in the 
pmmer. The largest crop, “late” potatoes, is planted 
in May or June and is harvested in late September 
and October. The greatest potato-growing region of 
the United States is Aroostook County, Me. 

Potatoes grow best in pulverized, heavily fertilized, 
and well-watered soils. Some fields are irrigated and 
all are cultivated frequently. Potatoes will not 
sprout until two months after harvest. Thereafter 
they must be stored in a cool place or treated with 
a sprout inhibitor. 

The Potato Plant _ 

The potato, sometimes called “white” or “Irish 
potato, is a member of the nightshade {Solanceae) 
family. This family includes the useful tomato and 
tobacco plants, the decorative petunia, and the 
poisonous belladonna plants. The potato (scientific 
aame, Solanum tuberosum) is not related to the sweet 
potato (see Sweet Potato). 

The potato flower is small and wheel- 

shaped and of either purplish or whitish 
hue. The flower sometimes develops into a 
soft green, seed-filled berry. These seeds 
planted only by agricultural scientists 
j^ho try to discover new varieties, as Bur- 
snk did in developing the potato that 
oars his name (see Burbank). The potato 
1, tuber, is an organ that grows at 
.0 end of an underground stem. It is the storage 





The front hoppers drop fertilizer in 


The tractor pulls a two-row planter. .. . 

furrows opened on both sides of the two rows. Between each p^ of furrows 
the olanter cuts a trench into which seed potatoes drop from the back hop- 
pers. Disks at the rear then cover the fertilizer and seed. 

of these are: Katahdin, Triumph, Cobbler, Chippewa, 
White Rose, Russet Burbank, and Green Mountain. 
How Healthy Seed Potatoes Are Obtained 
In the United States to ensure seed hardy and free 
of disease, potatoes for seed are grovm under govern- 
ment supervision. These are sold as “certified seed.” 
Most of the certified seed potatoes are grown in Maine, 
North Dakota, Minnesota, Cahfornia, Wisconsin, 
Colorado, and Idaho. 

The enemies of potatoes include such fungi diseases 
as early blight, rot, late blight, scab, and wilt; 
bacterial and virus diseases; and feeding worms and 
insects. A deadly enemy is the Colorado potato beetle, 
more commonly called the potato bug (see Potato 
Bug; Spraying and Fumigating). 

Migration of the Potato 

When the Spanish conquerois reached the Peruvian 
Andes in the early 1500’s they found the Incas grow- 
ing potatoes. The Indians called potatoes papa, but 
because in appearance it was similar to the sweet 
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a|e??hl pfr?lml^s^*n here are approidmate. (See the article on Food.) 

potato grown in the West Indies, the Spaniards called 
SS asetTsTeXm that they had reached Spain by 1570. 


tions^ potato’s eyes (small indenta- i the food value of the po- 

s) sprout and grow new plants. they were grown only as a new and 

- t the time of the American Revolution there were _ . ’ nlant They were taken from Spain to 

SrSi te trf Austria and Oennany. It is 
“O'V are about a thousand varietie.s. The best known Italy ana iro 
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probable that they reached England before 1590. In 
1613 potatoes were shipped from England to Ber- 
muda, and in 1621 from Bermuda to Virginia. 

By 1688 potatoes had become the food staple of the 
Irish. A scientist named Antoine-Augustin Parmen- 
tier dispelled the beliefs of French peasants that po- 
tatoes caused leprosy and fevers by writing (between 
1773 and 1789) a series of books and pamphlets in 
which he urged potato cultivation. King Louis XVI 
helped to popularize them by wearing potato flowers 
in the buttonhole of his coat. Frederick the Great of 
Prussia ordered his subjects to plant potatoes as food 
for themselves and their cattle. 

Potato bug. Civilization is responsible for the 
bad habits of this member of the beetle family. Five 
years before the Civil War, this insect was a harmless 
denizen of the western plains, where it fed on a 
weed called the sand bur or buffalo bur. Its only 
name in those days was its scientific one, Dorophora 
decemlineata, the absence of a common name proving 
that it had never bothered anyone very much. 

Unfortunately, the sand bur was a sort of “country 
cousin” of the potato, and when the pioneer farmers 
of the West began planting potatoes, Dorophora dis- 
covered that the potato plant had a far more delicate 
flavor than its wild relative. Abandoning the sand- 
bur of the dry plains, the insect invaded fields and 
gardens. The new food agreed with it so that it 
multiplied with startUng rapidity, soon winning the 
title of “potato bug” or, more properly, “Colorado 
potato beetle.” 

Vast armies of these beetles began an eastward 
march. In 1859 they had reached Nebraska; in 
1861 they were in Iowa; they crossed Iowa in four 
years; and jumped the Mississippi River in 1865. 
“They passed through Illinois,” said one scientific 
observer, “traveling in many separate colunms, just 
as Sherman marched to the sea.” 

By 1874 the potato beetle had reached the Atlantic 
seaboard, spreading north into Canada and south 
through Virginia. Today its territory includes all 
the United States east of the Rockies, with the excep- 
tion of narrow strips along the Gulf of Mexico. It 
also found its way to Europe. 

The adult potato bug is a yeUowish-brown beetle 
about three-eighths of an inch long and one-quarter 
of an inch wide, with ten black stripes running length- 
wise down its high rounded back. It spends the 
winter in the ground, coming out at the first thaw 
and waiting for the appearance of the first potato 
sprouts, which it attacks with starving appetite. It 
begins to lay its orange-colored eggs almost immedi- 
ately, on the under side of the young leaves. They 
hatch in about a week, producing dark red larvae or 
“slugs” of a shiny and disgusting appearance, which 
begin at once to devoim the leaves at a great rate. 
In about 20 days the larvae reach full size, enter the 
pupa stage in the ground, and emerge as adult beetles 
about two weeks later. As each female lays 1,000 
eggs or more and there are from two to three genera- 


tions a summer, it is easy to see how the potato bugs 
reach such enormous numbers. When potato plants 
are not available, they will often attack tomato 
plants, egg-plant, or even tobacco. 

With proper care, the ravages of potato bugs are 
not hard to check. Formerly these beetles and their 
slugs were picked or brushed off the vines by hand, 
but today the system of spraying the leaves with 
paris green or some other arsenic compound has 
proved the most rapid and effective way. 

Just as the potato bugs learned to eat potato vines, 
so many insects, birds, and other animals have' 
learned to eat the potato bug, since it migrated from 
the West. Certain species of lady-bugs devour the 
eggs and the young larvae in large numbers; while 
ground beetles, tiger beetles, soldier bugs, robber- 
flies, and spiders also give man assistance in the 
battle. The chief bird enemies of the potato bug are 
the grosbeaks, quail, robins, crows, grouse, and 
thrushes. The name “potato bug” is sometmes 
given to a three-striped leaf beetle and to some blister 
beetles. The scientific name of the true potato bug 
has been changed to Leptinotarsa decemlineata. 
POTOTMAC RIVER. Placid and deliberate, bearing 
fortunes in weighty commodities — ^naval ordnance, 
building and paving stones, sand and gravel, oils and 
ice — the broad Potomac from Washington to Chesa- 
peake Bay forgets its birth in the mountains. Per- 
haps too it forgets the old days when the white men 
first came — Capt. John Smith seeking a passage to 
the South Sea; later, merchant vessels from London 
bearing goods and gauds of all kinds to offer Virginia 
and Maryland planters for the strange new-fangled 
commodity, tobacco; still later, the great barge of 
young Mr. George Washington putting out from the 
Virginia shore to visit the Calverts in Maryland; and 
then all the tragedy of the war between North and 
South, whose boundary line was the same river. 

From its sources in the Alleghenies of Virginia and 
West Virginia to its mouth, the Potomac is about 
450 miles long and for nearly its whole course a 
boundary between Maryland and West Virginia and 
Virginia. Its two branches, the north and the south, 
unite in Hampshire County, W. Va. From this junc- 
tion to its mouth the river is 287 miles long. At Harpers 
Ferry the Shenandoah joins it in breaking a splendid 
gorge through the Blue Ridge. Later its other impor- 
tant tributary, the Monocacy, flows in from the Mary- 
land side. Lower down, at the Great Falls, it tumbles 
over a six-staged terrace, once one of the wonders of 
America before Niagara Falls was easy to reach. 
The head of navigation is at Little Falls. At Wash- 
ington, three and one-half miles farther down, the 
river is a mile wide, with a channel 20 feet deep. It 
is over seven miles wide where it enters Chesapeake 
Bay. The most important cities along its banks are 
Washington and Alexandria, Va., six miles southwest 
of the eapital. Washington’s home and tomb at Mount 
Vernon and the national cemetery at Arlington are 
among the places of interest along the river. 
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The Fine ART 0/ 
POTTERY 
and PORCELAIN 


pOTTERY AND PORCELAIN. The craft of ce- 
■*- ramies, or making clay vessels, is one of the old- 
est arts in the world. Ceramics comes from the 
Greek “keramos,” meaning “earthenware,” and 
refers to both the clay material and the potter’s 
product. It usually means pottery and porcelain, 
both useful and ornamental. Ceramics includes 
not only the plates and dishes called “china” but 
also such diverse objects as beautiful ornamental 
figures and vases, utilitarian sewer pipes and 
sanitary fixtures, brick, tile, and massive in- 
sulators for electric power lines. 

Pottery is a general term often applied to all 
products of the potter’s art. Used more precisely, 
it is confined to wares with a rather soft clay 
body and fired at a comparatively low tempera- 
ture. These are also called earthenware. A denser, 
harder pottery fired at a higher temperature is 
called stoneware. The use of vessels crudely 
shaped of clay and dried by the sun began before 
written history. Fragments of pottery found in 
excavations in Egypt are estimated to be more 
than 13,000 years old. 

Porcelain, from the Italian “porcella” (meaning 
little pig,” a name given to a smooth, white 
cowrie shell), was developed much later. The first 
known specimens of true porcelain were made in 
. ip^^ in the 6th century a.d. The term “porce- 
isin” appears in the writings of Marco Polo, 

"ho visited China in the 13th century. 

Porcelain, unlike pottery, is translucent. A 
s rong light shining near the plate can be seen 
nrough it. The unglazed body, or basic struc- 
nre, of pottery, whether it is earthenware, 

^ porcelain, is known as biscuit. 

When and where the potter’s wheel ori^nated is 
p .own. In very early times it was used in Egypt, 
ersia, and Babylonia. Excavations in Egyptian 
ocabs show that pottery making was well advanced as 
y as 3000 b.c. These clay objects, both useful and 
ornamental, give a good insight into the lives of 
cse^ ancient peoples. Bottles, jars, and jugs for 
^nd storing water represent a large portion 
the earthenware vessels of the Egyptians. Many 
ornamental pottery were made for the kings 





3. French soft-paste porcelain, tin glazed with Kakiemon decora- 
tion, Chantilly, about 1735. 4. English soft-paste porcelain, Chelsea 
silver-shaped dish, about 1755. 



5 English soft-paste porcelain, 
6. English soft-paste porcelain 


probably from Derby, 
Father Time, Bow, 


about 

about 


1755. 

1760. 


pj nobles. Even beads and other jewelry were made 
The earliest Egyptian pottery was a red 


^"enware, usually unglazed. 


The Assyrians and Babylonians excelled in making 
bricks and tiles with lustrous glazes, often deco- 
rated in several colors called polychrome decorations. 
This art was further developed by the Persians, who 
made beautiful vases and adorned their palaces with 
brilliantly decorated tiles set in patterns called ara- 
besques. The Persians originated a deep blue coloring 
matter used to decorate pottery, known later as 
“Mohammedan blue.” This was imported by Chinese 
potters and used to decorate some of the magnificent 
porcelain made during the Ming Dynasty (1368-1644). 

The ancient Greeks and Romans reflected their 
advanced civihzations in their pottery. The early 
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English soft-paste porcelain, Dr. Wall Worcester teapot from 
the Bodenham service, about 1760. 


Greeks showed their love of purity of form and pre- 
cise detail in their useful and ornamental wares. 
Their classic shapes of vases, urns, and bowls have 
changed little to the present day. The Greeks de- 
veloped pottery making to its greatest art between the 
6th and 4th centuries b.c. They portrayed their gods 
and heroes on vases beautiful in form but made of 
coarse clay. 

The Gieeks made good use of slip as a decoration. 
Slip is clay of one color applied to a clay body of 
a contrasting color. The principal colors were a brick 
red, black, and buff. In using slip, the red-on-black 
ware was decorated first by outlining the decoration 
on the red clay body. Then the background was filled 
in with a thin glaze of black, leaving the figures in red. 
The Greeks made charming small terra-cotta figures, 
known as Tanagra figurines, probably for use as 
ornaments or as children's toys. 

The Romans, in building their massive structures, 
used fired bricks, often decorated with colored glazes. 
Their pottery included a red earthenware known as 
Samian ware and a black pottery known as Etruscan 
ware. This should not be confused with pottery actu- 
ally made by the Etruscans in an earlier era (see 
Etruscans). Examples of Roman pottery have been 
unearthed in Britain and in other countries occupied 
by the Romans. The Romans prob- 
ably pioneered in the use of ceramic 
drain pipes, bathtubs, and similar 
useful articles. 

Chinese Pottery and Porcelain 

In China the potter’s workmanship 
was lifted above the utilitarian lev- 
el and became a fine art. The great 
work of the imperial potters at the 
peak of their excellence has never 
been equaled in modern times. 

Potteiy was made in China long 
before history was set down in writ- 
ing. A coarse gray earthenware was 
made before the Shang Dynasty 
(about 1700-1100 B.c.), and a finer 
white pottery was made during this 


era. These vessels resemble in size and shape the 
Chinese bronze vessels of the ^ame period, and it is 
likely that the bronzes were first copied from pottery. 

It is from the Han Dynasty (206 b.c.-a.d. 220) 
that the history of pottery making in China is ordi- 
narily traced. The ancient Chinese had a custom of 
burying with the dead pottery images of people, ani- 
mals, and possessions dear to them during life. These 
images have given modern students a clear insight into 
the life and customs of these people which would 
otherwise be lost. 

The period of the Six Dynasties (a.d. 220-587) is 
noted for vigorous modeling of figures, particularly 
of animals. The beautiful pottery horses of the T’ang 
Dynasty (a.d. 618-906) are among the most cele- 
brated examples of ancient Chinese art. Glaze was 
probably first used on the earthenware body in the 
Han Dynasty. By the time of the Sung Dynasty (a.d. 
960-1279) pottery of simple design was decorated 
with beautiful monochrome glazes. Celadon, or sea 
green, is probably the best known of these glazes. 

Although crazed, or crackled, glazes appear to have 
been used before the Sung Dynasty, they are commonly 
associated with this period. This shrinking and 
cracking of the glaze, due to too rapid cooling, was 
probably first an accident of firing. The resulting 
effects were so attractive that crackled glazes became 
a studied effect in the finer wares. 

Porcelain was gradually evolved in China, probably 
during the T’ang Dynasty. It grew out of earthenware 
by a process of refining materials and manufacturing 
techniques. This true porcelain, sometimes called 
hard-paste porcelain, was a combination of kaolin, or 
China clay, and petuntse, also known as feldspar or 
China stone. These ingredients were called by the 
Chinese the body and the hone of the porcelain. 

The principal porcelain factory in China was the 
imperial plant at Ching-te-Chen (now Fowliang) in 
Kiangsi Province. Pottery and porcelain probably 
were made there long before Ching-te-Chen became 
the seat of the imperial potteries under Emperor Chen 
Tsung about a.d. 1004. The Jesuit missionary, Pere 
d’Entrecolles, later described the city and the art 
of porcelain making in two letters written in China 


ANCIENT AND BEAUTIFUL GREEK POTTERY 





drinking cup, or cylix 
(lefp, in red on black, showing Artemis 
wito a torch, is ascribed to Douris of 
Athens and is dated about 4S0 b.c. The 
Greek potteiy water jar, or hydria (right), 
showmg .a girl embracing an athlete, is 
dated 480-460 b.c. 










rr. tiT n 'THOUSAND YEARS OLD 
CHINESE POTTERY, TWO TH 

f avc of the Han Dj'nasty to a.d. lioj. 

porcelain house, about two feet high, so that his spirit would be shclt^ed, corn- 
et buried r,ooo years ago with the head of in the outside walls and doors include large 

9^cd, and entertained as happily as in his lifetime.^ _ c rlnors set on pin-and-socket hinges, swing inuard, 
*igcr heads. Probably they represented protective spirits, 
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GRACEFUL 


VASES OF THE k’aNG 


HSI 



PERIOD 


When first brought from the Far East in the I7tb century, vases such as these were called “chinavpare'’ in tribute to 
their source. This fine porcelain reached perfection under Emperor K’ang Hsi The top vase has a "peach bloom 

glaze, like the color of a ripening peach. The gray-blue glaze on the center vase is called "clair de lune" (French for 
"moonlight"). The crackled surface of the bottom vase is not the result of age. It was produced deliberately when the vase "as 
made. The pottery illustrated on these two pages is from thcLucy Maud Buckingham Collection in the Art Institute of Chicago. 
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in 1712 and 1722. These brought to Europe the first 
detailed account of Chinese porcelain manufacture. 
He described the great porcelain-making center as 
holding a million people and 3,000 kilns, with its 
great fires against the night sky giving it the appear- 
ance of a burning city. 

The magnificent glazes and decorations made at the 
imperial factory were intended to reproduce beautiful 
natural colors. Some of the best known glazes are 
celadon; peach bloom, like the skin of a ripening 
peach; apple green; sang de boeuf, or oxblood; and 
clair de lune, a pale gray blue resembling soft moon- 
light. The beautiful decoration called cracked ice 
is said to have been inspired by the reflection of 
sunny blue sky in the ice of a stream cracking with 
the first spring thaw. The rice-grain decoration was 
achieved by cutting out the decoration from the porce- 
1am body before glazing. The glaze then filled the 
cutout portions which remained transparent after 
firing. Famille rose (rose or soft pink), famille verle 
(green), and famille noir (black) are decorations in 
which these colors are dominant. 

The porcelains of the Ming D 3 masty (1368-1644) 
were noted for boldness in form and decoration, with 
great variations in design. They include the handsome 
blue and white wares, huge and heavy vessels for the 
imperial temples, and thin and delicate white eggshell 
porcelain. Great beauty in polychrome decoration 
was attained in the later Ch’ing, or Manchu, Dynasty 
(1644-1912), particularly in the reign of Emperor 

K’ang Hsi (1662-1722). 

Some fine vrhite porcelain was made at Te-hua in the 
province of Fukien in South China from the 1400’s 
to the 1700’s. Some of this ware was brought to Eu- 
rope by early traders, where it was known as blanc 
de chine. It provided many models for the early Eu- 
ro^an porcelain makers. 

During a rebellion in 1853 the imperial factory was 
umed. The rebels sacked the town, killing some pot- 
«rs and scattering others. The factory was rebuilt 
I®. but never regained its former excellence. 

ith the end of the Manchu Dynasty in 1912, the long 
mstoiy of Chinese porcelain making drew to a close. 


. Korean Pottery 

A very fine pottery was made in Korea from early 
'mes. These early wares were mainly of a slaty gray 
00 or. The art of pottery making was well advanced 
i the beginning of the Koryu (Korai or Koryo) 
Uj-nasty (a.d. 918-1392). This period is noted for a 
0 celadon ware with incised and inlaid decoration, 
he KorjTi Dynasty ended with a revolt led by 
onoral Yi Songgye (later called Yi Taijo). The 
dimasty which bears his name lasted until 
The decline of Korean culture after the Koryu 
inasty Was reflected in both the quality and the 
of its pottery. However, some of the rough 
primitive looking Yi wares have charm. Porcelain 

^ made in Korea in the 1700’s and 1800’s. 

P u, Japanese Pottery and Porcelain 
u* pottery and porcelain developed considerably 
m Japan than in China or Korea. The dolmen 


people, invaders from the mainland of Asia who inhab- 
ited Japan from the 3d century b.c. to the 7th cen- 
tury A.D., used primitive pottery vessels. Much early 
Japanese potterj’^ resembles the Korean wares of the 
same period. 

In the 13th century the development of the tea cere- 
mony as an important part of Japanese life gave im- 
petus to the potter’s art. A Japanese potter, Shiro- 
zaemon, studied pottery-making methods in China. On 
his return he set up a factory at Seto. 

At the end of the 16th century potters were im- 
ported from Korea. They settled in various parts of 
Japan, and potteries arose in scattered sections. 
Probably the best-known Japanese pottery is Satsuma 
ware, made since the 16th century. Satsuma is noted 
for a soft ivory-colored crackled glaze. Other impor- 
tant wares, named for the towns in which their pot- 
teries were located, are Karatsu, Hagi, Takatori, 
Yatsushiro, and Kioto (Kyoto). 

In 1510 the Japanese potter Shonzui paid a visit 
to the Chinese imperial porcelain factory at Ching- 
te-Chen. He stayed perhaps as long as five years 
studying the art of porcelain making. On his return 
he brought back Chinese materials, including some of 
the fabulous Mohammedan blue coloring matter. He 
set up business near Arita and made porcelain until 
his stock of Chinese materials ran out. Later both 
China stone and China clay were found in Japan. In 
the 17th and 18th centuries many factories sprang up, 
making a very fine quality of porcelain. Best known 
among these are Arita, Nabeshima, and Kutani wares. 

The Japanese style of porcelain decoration had a 
gi'eater influence on European taste and styles than 
even the Chinese. Later on, Chinese decoration itself 
was influenced by the Japanese style. Most impor- 
tant was the delicate work of the potter Kakiemon. 
His spare and stylized paintings on porcelains of 
a few blossoms or a flowering tree, with a bird or 
a legendary animal, were copied by the Germans, 
French, and English. These nations were captivated 
by the’ Japanese porcelains imported by the Dutch 
traders. Another heavier decoration was the Imari, 
or brocade, pattern made for export. In modem 
times much good but inexpensive porcelain for home 
use has been made in Japan for the European and 

American markets. 

European Pottery 

No ceramic ware worthy of note was produced in 
Europe from the time of the Romans until about a.d. 
712 Then the Moors crossed over from Africa into 
Spain and implanted their Mohammedan culture on 
.southwestern Europe for a span of nearly 800 years. 
The beautiful creations of the Moorish potters m Spam, 
now called Hispano-Moresque, had a profound and 
lasting effect on European ceramic design. They made 
dazed tiles, such as those used to decorate the Alham- 
hm at Granada, and large potterj' jars and water ves- 
sels decorated in geometric and other abstract designs 
called arabesques. These were tj-pical of the work 
of the Moorish potters just before and durmg the 
earl^^ J^enaissance. Their work came to an end when 
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A MASTERPIECE BY AN ITALIAN POTTER 



For centuries this Madonna and the angels looked down from the 
doomay of the Casa Tantini in Florence, Italy. It is now in 
the National Museum in Florence. The work is by Luca della 


Robbia, a Renaissance sculptor who turned potter and created 
many famous pieces. He and his nephew Andrea della Robbia 
produced the beautiful and now famous “Della Robbia ware.” 


the Moors were finally expelled from Spain by Philip 
III in the early 17th century. 

In the 15th century the Italians began making a 
tin-glazed earthenware called maiolica. This was 
developed from Spanish wares imported from Majorca 
in the Balearic Islands. It was first manufactured at 
Valencia where green and purple decoration prevailed. 
Later the term maiolica was apphed to all tin-glazed 
earthenware with brilliant polychrome decoration in 
blue, green, purple, orange, and yellow. Principal 
maiolica factories of the 16th, 17th, and 18th centuries 
were Faenza, Deruta, Castel Durante, Caffaggiolo, 
and Siena. T 3 T)ical maiolica wares were large plaques 
and platters with beautifully executed religious scenes 
in brilliant colors. 

The tin-glazed terra-cotta modeled objects of 
Luca della Robbia and of his nephew Andrea della 
Robbia were usually of religious themes. These prod- 
ucts of 15th-century Italy are noted for beauty of 
brilliantly colored glazes and excellence of modeling. 
{See also Robbia.) 

The importation of Chinese porcelain by Dutch 
traders began in the 17th century. Soon after, the 
Europeans began to imitate the prized Chinese 
porcelains in a fine tin-glazed earthenware. Some of 
it was actually made in the town of Delft. However, 
the term delftware has been applied generally to tin- 
glazed pottery, whether made in Holland, Germany, 
France, or England. Much of this ware was decorated 
in blue and white, copying the fine blue and white 
Chinese porcelain. Polychrome decorations in brilliant 
colors also copied the Chinese and Japanese styles. 

The Dutch traders brought back crude red earthen- 
ware teapots with their tea imports. These were cop- 


ied by Dutch potters and were the forerunners of sim- 
ilar ware made in England later in the 17th century 
by John Dwight of Fulham and the Elers brothers. A 
fine red stoneware made by Bottger in Germany was 
the immediate ancestor of true porcelain in Europe. 

Much fine pottery known as faience was made in 
France and Italy from the 16th to the 18th centuries. 
The extremely rare Henri II ware, the exquisite work 
of Bernard Palissy, the arabesque designs of Louis 
Poterat at Rouen, and the brilliant colored glazes 
of Paul Hannong at Strasbourg are particularly no- 
table. Palissy, a potter at Saintes, France, in the 
1500’s, struggled for years to perfect a fine enamel 
on earthenware. He worked in a poverty so great that 
he was forced to burn his furniture and the flooring 
in his home to keep the fires going in his kiln. He lived 
to enjoy great fame and to have nobles pay huge prices 
for his works of ceramic art. Some of his works are 
grotesque low reliefs of reptiles, animals, and fishes on 
the surfaces of large dishes and ewers. 

Pottery making in Europe probably reached its 
height, both artistic and utilitarian, in Staffordshire, 
England, in the 1600’s and 1700’s. Especially good 
were the stoneware figures and useful wares of John 
Dwight of Fulham, the Lambeth delftware, and the 
slip wares of Thomas and Ralph Toft and the Elers 
brothers in the 17th century. Examples of these wares 
are now rare museum pieces. They gave promise of the 
industry which has flourished in Staffordshire from the 
1700’s to the present time, exporting wares to all parts 
of the world. The blue and white china of the middle 
1800’s is mostly Staffordshire ware. 

The term “Staffordshire” has come to be applied to 
the products of the numerous potteries (about 150 in 
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EARLY AMERICAN POTTERY 



IS an example of Pennsylvania German pottery known as 
Pntt It ■was manufactured in the early 19th century, 

rottery such as this was made in imi tation of Ger m a n wares. 


1800) which flourished in that area in the 18th and 
19th centuries. These include the lot^ely mottled 
I'Tiieldon ware; the amusing figures of Ralph Wood, 
father and son; many fine stonewares, including the 
®3rly salt-glazed stoneware; and the noted cream- 
wlored ware, jasper, basalt, and other w^ares of Josiah 
edgtvood, the most famous potter of all time. 

It Was Wedgwood who first made fine quahty table- 
ware so cheaply that it was available for everyday 
"56, both in England and overseas. His beautiful 
cream-colored w'are, an earthenware body with a soft 
creamy glaze, also known as queen’s ware, brought 
^ ^ revolution in the ceramic industry. It made 

possible the mass production of wares which could be 
at very low prices. The revolution also brought a 
^ Iri the painstaking art handcraft of pottery. 

' cdgwood made many beautiful ornamental vases, 
aqueSj and other art works in a fine, unglazed pure- 
f/® ®fr)neware kno'wn as jasper ■vs'are. This was 
atiH^ '^^^^red wuth metallic oxides on which figures 
were depicted in low relief, usually in 
B * ^ ^ background of blue, green, brown, or black, 

-a t Was a fine textured stoneware, colored black 
Won and manganese. Wedgwood’s decorations were 
ni t> ^ '^lassie style made popular by the excavations 
'^^peii, Italy. 

^Pode was another famous Staffordshire 
his worked for Whieldon, then started 

iserpH^ pottery in 1770. His son, Josiah Spode, 
a den?* k ^ introducing ironstone, or stone chma, 
hard earthenware containing feldspar. 

1 . European Porcelain 

lanan oautiful and delicate porcelains of China and 
" ore brought into Europe after the opening of 
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trade with the Orient. They ereated such an intense 
fashion for fine porcelain with the ruling classes that it 
was called a “china mania.” Kings vied with each 
other in attempts to discover the secret of true porce- 
lain jealously guarded by the Orientals. The nobility 
were no longer satisfied -with vessels of opaque earth- 
enware, and even gold and silver services gave way 
to the more highly prized porcelains. 

As early as 1580 Francesco de ’Medici had manufac- 
tured in Florence a ware with a translucent body 
called porcelain. This wms not the true Chinese por- 
celain but a soft-pasie porcelain made of various 
mixtures of white firing clay and glass, or “frit.” 
The manufacture of this soft-paste porcelain spread 
through France, Italy, and England until it was fi- 
nally displaced by true, or hard-paste, porcelain, 
whose secret of manufacture became known in Europe. 

Augustus II, the Strong, elector of Saxony and king 
of Poland, wanted to make porcelain in Saxony and 
thus stop the spending of large sums for Chinese por- 
celains. He had in his employ a young alchemist, 
Johann Friedrich Bottger. Augustus became con-vinced 
that Bottger might bring him great wealth if he knew 
or could find out the secret of turning base metals 
into gold. He had Bottger held as a virtual prisoner 
while he paid him for his work. When Bottger failed, 
the king’s patience was exhausted. He had him im- 
prisoned m a fortress at Meissen, near Dresden. 

There in 1706 Count von Tschimhaus, a Saxon no- 
bleman, got the king’s permission to have Bottger help 
him. Bottger soon developed a red stoneware so hard 
it could only be cut on the jeweler’s wheel. About this 
time a true kaolin, such as that used by the Chinese, 
was discovered in Saxony. In 1709 Bottger developed 

independently of the Chinese — a true hard porcelain 

with this clay. From this discovery grew the great 
Meissen porcelain factory, often knomi as Dresden, 
which had an unbroken existence to World War II. 

At first the valuable secret was guarded carefully 
at Meissen. In 1718 a runaway workman carried the 
formula to Vienna. There its manufacture flourished 
under a great manager, Claude du Paquier, who was 
responsible for much fine porcelain in the baroque 
style. Other factories for the manufacture of hard 
paste soon were sponsored by various German rulers. 
Among them were factories at Berlin, Hochst, Frank- 
enthal, Njonphenburg, Ludwigsburg, and Furstenberg. 

Modeling of porcelain figures became a fine art in 
18 th-century Germany. Of particular importance is 
the work of Johann Joachim Kandler at Meissen, 
Franz Anton Bustelli at Nymphenburg, and Johann 
Peter Melchior at Hochst. Bustelli figures rank with 
the most valuable of all ceramic art works. The little 
figures of children molded by Melchior are among the 

most delightful examples of the potter’s art. 

In the meantime soft-paste porcelain factones had 
snrung up in France, Italy, and England. Principal 
among the French factories were St. Cloud, Vincennes, 
Sevres Chantilly, and jMennecy-Villeroy. Vincennes 
its successor Sevres vere under the personal pa- 
tronage of the kings Louis XIV and Louis XV. Other 
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French porcelain factories were subsidized by lesser 
nobles. For a time none but the royal factory could 
make use of gold in decoration. 

Madame de Pompadour was a patroness of the royal 
factory. For her the factory made beautiful and nat- 
uralistic porcelain flowers mounted on branches made 
of bronze. The story is told that one day she showed 
Louis XV some of these flowers in her hothouse and 
he mistook them for real ones. The magnificent and 
often ornate creations of the Vincennes and Sevres 
workmen in soft-paste porcelain reflect the splendor 
of the French court of the rococo period. The Sevres 
factory made hard-paste porcelain from 1769, when the 
secrets of its manufacture became known in France. 
It continued to make soft-paste porcelain until 1800. 

In Italy soft-paste porcelain was made by the Doc- 
cia, Venice, Capo di Monte, and other factories. 
Capo di Monte was started in 1743 by Charles III, 
King of Naples. It was moved to Madrid in 1759 when 
Charles ascended the throne of Spain. There it was 
known as Buen Retiro. Genuine Capo di Monte por- 
celain is extremely rare. The ornate wares with de- 
signs in low relief falsely called Capo di Monte are 
poor imitations made in Italy and France from the 
18th century until modern times. 

Excellent hard-paste porcelain was made at Copen- 
hagen, Denmark, during the last quarter of the 18th 
century. The royal factory executed the Flora Danica 
service for Catherine the Great of Russia. It was 
probably the most famous and most elaborate dinner 
service ever made. Work on it was started in 1789 and 
not finished until 1802. This service, numbering 1,602 
pieces, was decorated exclusively with Danish botan- 
ical subjects. In the second half of the 18th century, 
both faience and soft-paste porcelain were made at 
Marieberg, Sweden. 

These continental factories were usually sponsored 
by kings and nobles. In England the development of 
porcelain was left to private enterprise. Probably 
the first English soft-paste porcelain factory was one 
founded at Chelsea about 1745. It grew to prominence 
under Nicholas Sprimont, a French silversmith. From 
its start until its close in 1769 the Chelsea factory, 
catering to the tastes of the nobility, produced some 
of the most valuable porcelains of all time. 

Other factories, such as Bow, Derby, Longton Hall, 
and Lowestoft made both ornamental and useful 
wares. Many fine figures were made at Bow, Derby, 
and Longton Hall. Many figures of biscuit, or un- 
glazed porcelain, were made at Derby in the late 
1700’s and in the 1800’s. However, the best works in 
this medium were the beautiful soft-paste porcelain 
figures, groups, and busts done at Sevres. 

English Lowestoft is not to be confused with the 
vast amount of Chinese porcelain brought to America 
and England in the late 1700’s and early 1800’s. This 
is sometimes wrongly identified as Lowestoft. This 
porcelain, usually distinguishable by a grayish glaze, 
is properly known as “Chinese export porcelain,” 

Elaborate and handsome dinner services were made 
at the Worcester factor 3 ' founded by Dr. John Wall in 


1751. This factory also produced fine ornamental 
pieces. Vases and other objects of Worcester porcelain 
decorated by Jeffrey Hamet O’Neal and by John 
Donaldson are considered great works of the potter’s 
art. The art of transfer printing on porcelain was dis- 
covered by Robert Hancock of Worcester. When 
utilitarian china was mass produced in the 1800’s, 
hand decoration was displaced by transfer printing. 

The soft-paste bodies made by these factories were 
impractical because of their inability to withstand ex- 
tremes of heat and cold and because of the high waste 
caused by warping in the kilns. The first true por- 
celain factory in England was founded at PBnnouth in 
1768 by IVilliam Cookworthy. It was transferred to 
Bristol in 1770 by Richard Champion. Most of these 
makers of fine English porcelain remained in business 
but a few years and only one or two lasted beyond the 
end of the century. Some dehcate soft-paste porcelain 
was made in Wales at Nantgarw and Swansea early in 
the 1800’s. However, by this time porcelain had de- 
clined as a fine art, giving way to mass production. 

Although bone ash had been used as a soft-paste 
porcelain ingredient at Bow many years before, Josiah 
Spode, the younger, developed the first English bone- 
china body. The firm of Copeland & Garrett suc- 
ceeded to the pottery operated by three geneiations of 
Josiah Spodes. About 1845 it developed a body known 
as Parian porcelain which resembled white marble. It 
contained kaolin, feldspar, ball clay, and flint glass. 
This was an improvement on the old biscuit, or un- 
glazed porcelain, for figure modeling. However, pro- 
ductions in Parian ware have little artistic merit. 


A POTTER’S WHEEL 



Shaping a piece of raw clay on a potter’s wheel is one pf Ih® 
oldest phases of pottery making. It is still practiced today. 
•Here a pottery hobbyist is deftly shaping a small bowi. 
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STEPS IN MANUFACTURING CHINA 




•4 >y ’ ‘ 



1- A lump of the clay mixture is flattened out to form a “bat.” 
Hem the worker slaps the bat down over a plaster-of -Paris mold. 
2. The mold with its bat is placed on a motor-driven potter’s 

Modem European pottery and porcelain is no longer 
ahandcraft, except for some very expensive one-of-a- 
l^ind pieces. Nevertheless it has maintained a high 
standard of quality. The fine porcelains of the Copen- 
hagen factories and the Belleek factory in Northern 
Ireland are especially noteworthy. Belleek ware is 
sggshell thin, with a highly translucent body and a 
soft, ivory-colored lustrous glaze. The Copenhagen 
factories and Nymphenburg and Rosenthal in Ger- 
Joany are noted for their excellent figure modeling. 
Pottery and Porcelain in America 
The first record of porcelain manufacture in America 
rolates to the work of Andrew Duch6, a Savannah 
potter. He made chinaware of clay found in Georgia 
® the 1740’s. Duch6 sent some of this clay, called 
unaker” by the Indians, to England. It was used at 
0^’ as an ingredient of its soft-paste porcelain. 

. of the porcelain in the colonies was brought 
P her directly from China or from China by way of 
•'gland in sailing vessels. There was little to encour- 
age local manufacture of pottery or porcelain. The 
ennsylvania Germans made stoneware and a slip- 
ecorated pottery in imitation of German wares. Some 
Pjjhls had sgraffito decorations. In this the red-clay 
dipped in colored slip and then designs were 
•^" through the slip into the body of the ware, 
fn pottery was made at Bennington, Vt., be- 

ore the end of the 1700’s. This pottery specialized 
shaped figures, jugs, and pitchers, often 
ail 1 u brown flint-enameled glaze. Tucker 

p, ^^oiphill made a good quality porcelain ware in 
' "delphia for several years after 1825. 

Ern'* times huge commercial potteries have 

nart^ I'P io districts where suitable clay is found, 
in eastern Ohio, West Virginia, and New 
■ ^•'st Liverpool, Steubenville, and Zanesville, 
dusf • Trenton, N. J., have large ceramic in- 
fornnw’ of these potteries specialize in a tough, 
'loteP c " "'dtrified ware for use in restaurants and 
'• Several modem American companies make 


wheel. As the wheel spins, a tool shapes the upper side of the 
bat. 3. The ware goes through a tunnel kiln in containers cailed 
saggers for days of firing at temperatures rising to over 2,000°F. 

fine-quality porcelain. One of the pioneer makers of 
fine porcelain was Walter Scott Lenox, who admired 
and imitated the thin ivory body and brilliant glaze of 
Irish Belleek porcelain. 

Pottery and porcelain manufacturing in America 
today may be divided into (1) commercial mass pro- 
duction of utilitarian tablewares and other porcelain 
articles in homes and industries, (2) the art potter- 
ies producing decorative pieces such as lamps, fig- 
ures, and vases, and (3) the small studio potters who 
have adapted modem design to the art of ceramics. 

Los Angeles has become one of the most important 
ceramic centers in America. California earthenwares 
are noted for graceful modern design and pleasing 
decoration. Manufacturing ceramic tiles is an impor- 
tant industry in California. 

The Manufacture of Pottery and Porcelain 

The techniques of pottery and porcelain manufac- 
ture vary from ancient to modern times, from art works 
to utilitarian products, and from one country to an- 
other The basic needs for making all ceramics are 
a raw material— clay for earthenware; kaolin, or China 
clay and feldspar, or China stone, for porcelain and 
a hot fire The rest depends upon the potter’s work. 

The potter must first find the proper clay, then 
nurifv and cure it to make it usable. Raw clays or 
kaolins are washed in large vate caUed blunges to 
remove such foreign matter as pebbles, sand, and feld- 
snar. These settle in the washing process; the cl^ 
remains in suspension in the water and is poured off. 

This washed clay is known as 

If the ware is to be made by usmg clay m a plastic 
state (not completely dry) the mbdure of matenals 
is forced through pugmills where it ^ cut up and 
compressed by rotating knives. Then it is forced out 
and formed into cakes or other convenient shapes for 
storage and handling. Completely dned clay is ground, 
sited, then mixed with other mgredients in rotatmg 
Sng machines. Next it is moistened to ^ve it suf- 
Sint plasticity. If the clay is kaohn for the manu- 
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MODERN AMERICAN MASS-PRODUCED CHINA 



These pieces are examples of modem American semivitreous pieces. The set at the left is called “Skytone”; the set at the right 
dinnerware. They are mass-produced by large companies, but is named "American Provincial.” Note the humorous portraits 
they still retain the interest and charm of the old hand-wrought of the old-time farmer and his wife in the set at the right. 


facture of porcelain, it is combined with feldspar, 
white-burning ball clay, and flint or quartz. If the 
product is bone china, bone ash also is added. 

The next step is forming the ceramic object. This 
may be done by “throwing” on a potter’s wheel, by 
molding, or by casting. “Throwing” means shaping a 
mass of clay spinning on a potter’s wheel, or circular 
revolving table. The clay is shaped by the moistened 
hands of the potter into vase, bowl, plate, or jug. 
The potter’s wheel is particularly needed for mak- 
ing lound objects, although flat round objects such 
as plates usually are made in molds. 

In molding plates, a plaster mold forms the top 
surface of the object and a profile tool, called a jiyyer, 
forms the bottom. In molding cups, the outside is 
formed by the mold and the inside by the jigger. 

In casting, a plaster mold made in sections is filled 
with liquid slip. This is later poured ofi, leaving a 
layer of slip on the mold’s inner surfaces. After this 
layer hardens it is removed carefully. Slip casting is 
used for making articles of irregular or special shapes 
difficult to form by another method. 

After the object is shaped, it is ready for firing. The 
intensity of firing depends on whether the object is 
pottery or porcelain and upon the kind of decoration. 
Earthenware may be fired at a temperature of 
1,400° F.; porcelain or stoneware may need 2,700° F, 

The object is fired in a kiln. This may be an open- 
hearth fire for baking crude clay bowls, the wood- 
fired kilns of 18th-century France and England, or 
the modern electrically fired tunnel ovens. Through 
the tunnel ovens, several hundred feet long, the wares 
of modern potteries pass slowly on a moving conveyer. 
The objects to be fired may be placed in fire-clay 
boxes, called saggers, arranged in tiers or piles. The 
saggers protect the ware from direct contact with the 
fire. Otherwise the objects are stacked in piles and 
separated by stilts of fire clay. 

In China a porcelain object was dried in the air 
after it was shaped and before decoration or glaze 
was applied. If it was blue and white ware, the blue 


cobalt was painted on the air-dried body, the glaze 
was thinly apphed, and the whole object finished 
with one firing at intense heat. The European soft- 
paste porcelain body was fired first at a fairly high 
temperature, then glazed and fired again at a lower 
temperature. Firing the body is called bisque firing; 
firing the glaze is called glost firing. 

In underglaze decoration the design is painted on 
the body before firing if the piece is to be fired 
only once as in China. Otherwise it is painted on after 
the first firing and before the glazing and second 
firing. Overglaze decoration is painted on after 


A STUDIO POTTER’S V/ORK 



This modern American stoneware “branch bottle” was produced 
fts a “one-of-a-kind’’ piece by a studio potter. In shape it resem- 
bles eajrly American pieces; in decoration it is completely modern. 
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interesting examples of modem American 
. ®y made by companies specializing in 
oecorative pieces produced in fairly large numbers. 

the glaze has been fired. It is then fixed to the glaze by 
another firing at a relatively low temperature. 

Only the Chinese were completely successful in the 
glaze decoration on hard-paste porcelain, 
ost^ropran hard-paste porcelain is decorated over- 
g aze. Even in China only a few colors were used suc- 
cessfuUy to decorate underglaze. Among these were 
0 alt blue and reds derived from copper. A full 
be used in decorating overglaze. 
8th-century soft-paste porcelain, the overglaze 
acoration fused with the glaze. Glaze and decoration 
onned a whole, and the soft effect is pleasing. 


_^TTERY AS 


LAM 


A S E 





;8reis 


a piece of modern American pottery bemg 

of hn„ j ^ lamp. It is also an example of an adap- 
*^a-'wrought beauty to commercial manufacture. 


- POTTERY 

Most modem underglaze decorated chinaware is 
decorated by the transfer print, or decalcomania, 
process. In this, colored tissue paper prints are ap- 
plied to the unglazed ware. When the tissues are 
soaked off, the design remains. 

There are many kinds of glazes. The Chinese used a 
feldspathic glaze consisting of kaolin with a little 
lime and potash added. Modern liquid glazes are com- 
posed of such materials as feldspar, ground quartz, or 
silica, boric acid, and lead oxide. Although glazes 
ordinarily are transparent, adding tin oxide to a lead 
glaze produces an opaque white glaze characteristic 
of maiohca, faience, and delftware. Salt glaze on 
stoneware was achieved by throwing salt into the kiln 
during firing. Colored glazes were produced by in- 
troducing iron oxide for green or gray-green, ferric 
oxide for yellows and browns, and copper for red. 

Hints to Collectors 

The new collector in any field of pottery or porce- 
lain is entering a vast and fascinating new world. 
He wiU see much that he does not imderstand. He 
should start by making a thorough study of the type 
of ceramic art which most interests him. He should 
read all available books and make frequent trips to 
museums. Thus he will save himself many mistakes 
which in the collection of rare antiques may be costly 
ones. Above all, he should touch and examine as many 
pieces as possible. One cannot get the “feel" of porce- 
lain by looking at it in a glass case, although form and 
decoration may be studied in this way. 

The new collector should be restrained and selec- 
tive in making purchases. He should buy only what 
appeals to his sense of beauty and knowledge of 
authenticity. He will rely upon his own judgment, 
based upon examination of body and glaze, rather 
than upon marks or statements of dealers, who often 
may know less than he does about the particular ob- 
ject. Marks should be relied on only to support a de- 
termination of authenticity from examination of the 
piece itself. 

In China fine porcelains of one dynasty, or reign, 
were copied in a later one, complete with the earlier 
marks. The Chinese believed that only in this way 
did they make a true copy. In Europe, however, marks 
have been faked with deliberate intent to deceive. 
There has existed in Paris for many years a large pot- 
tery engaged in copying collectors’ items of German, 
French, and English porcelain. Only study and experi- 
ence will enable the novice to detect these deceptions. 

In recent years the use of ultraviolet light has 
proved valuable in detecting repairs, restorations, and 
fakes. Experiments are being made with it to de- 
termine factories, and periods within factories, in the 
field of softr-paste porcelain. 

Price depends largely on rarity. A representative 
piece may be purchased for a relatively small sum. 

If he can afford it, the collector should strive to 
acquire only perfect, or “mint,” pieces. If he must 
confine himself to a modest investment, he can find 
much pleasure in studjdng the fonn, body, glaze, and 
decoration of an imperfect or repaired piece. 


POULTRY 
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fhe BIRDS That Hatch a GIANT 







TDOULTRY. Every year 
the American hen more 
than pays for the cost of 
three Panama Canals. The 
value of poultry products in 
the United States normally 
exceeds that of the wheat 
crop and all but a small pro- 
portion of this comes from 
the common domestic fowl, 
or chicken. More than half 
of this surprising sum is the 
value of the eggs produced. 

The hen’s egg is the only 
one of commercial impor- 
tance, for practically all the 
eggs of other domestic fowls 
are usedfor hatching. Chick- 
ens also are far in the lead 
as meat producers. Of every 
1,000 of the fowls available 
for marketing, about 940 
are chickens, 40 are tur- 
keys, and 17 are ducks. 

Specialized poultry farms are operated on a larger 
scale in the United States than anywhere else, yet 
three-quarters of the country’s chickens and eggs are 
by-products of general farming. Their quality has 
often been mediocre, since the farmer is not always 
able to give his flocks the same attention as he gives 
his main crops. In recent decades commercial firms 
as well as cooperative marketing associations have 
raised standards by paying premium prices for eggs 
and fowls of good quality. Cooperative associations 
in Denmark pioneered in these improved marketing 

WHAT PROPER BREEDING AND CARE WILL DO 







The rooster is celebrated in drama and fable as “kine of 
the bamvard. This white Leghorn looks the part, with 
arrogant air, and erect crownlike comb. 


the barnyard, 
its sharp eye 



A scrab hen each year about 80 eggs— the number in the left-hand basket 

With proper breeding, care, and feeding, a hen should average 150 ^ 

The basket on the ^ight shows what this increase means. 

methods. They stamped every egg with an identify- 
ing mark and held each producer responsible for the 
quality of his output. ' 

About 700 million chickens a year are raised on 
the farms of the United States. This does not in- 


INDUSTRY 

elude the millions from back- 
yard coops which are not 
reported in the census re- 
turns. Chicken meat ranks 
third, next to pork and 
beef, as a source of food. 
More than two billion 
pounds are marketed in a 
year in addition to millions 
of pounds consumed on the 
farms. Millions of pounds 
of dressed poultry and eggs 
are placed in cold storage 
to insure a constant supply, 
especially during the win- 
ter months. 

About 350 million hens 
are kept to produce eggs. In 
peak years they lay about 
60 billion eggs. Under the 
modern system of separat- 
ing the roosters from the 
hens at the close of thebreed- 
ing season, infertile eggs are 
produced which will keep a longer time. In the home, 
eggs can be preserved by putting them in water glass 
(sodium silicate). Commercially, great quantities are 
preserved for months in cold storage. For baking and 
other industrial uses they may be frozen, or dehy- 
drated and powdered. 

Cock Crows at the Dawn of History 
No one knows when chickens were first domesticated. 
Scientists believe that the wild fowls from which our 
tame breeds originated were natives of southwestern 
Asia, and that one of the species which contributed 
most largely to its ancestry is represented 
today by the red jungle fowl of India. 
This wild fowl is smaller than a prairie 
chicken (about two pounds), while a spec- 
imen of one of our meat varieties ready 
for the market sometimes weighs as much 
as 16 or 17 pounds. This is one of the 
many striking examples of what selective 
breeding will accomplish. Similarly, while 
the wild fowl lays only one small setting 
of eggs a year, a flock of good layers to- 
day will average 150 a year. Individual 
hens have reached a mark well over 350, 
and the 200-egg-a-year hen is quite com- 
mon. Improvement in weight of meat 
and niunber of eggs produced in any 
flock may be brought about by using only 
the best specimens for breeding, by keep- 
ing the poultry house clean and well aired, 
and by providing plenty of clean water and good feed, 
selected in proper variety for a balanced ration. The 
trap nest system, which enables the poultryman to 
keep an accurate egg-laying record of each hen, is a 
great aid in improving a flock for egg production. 
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IMPORTANT BREEDS OF POULTRY 



1 




Plymouth Rock 

The poor layers can be eliminated and 
the eggs for setting selected only from 
the layers with the highest records. 

The hen seldom exercises the art of 
the wild fowl in making her own nest 
for her eggs, but occasionally one desir- 
ing to set will steal away to a hidden 
nest and lay her one egg a day until 
there are as many in the nest as her 
fathers will cover. She will then pa- 
tiently keep them warm with the heat of 
her body for 20 to 21 days and bring off 
her little brood of downy chicks. 

How the Little Chicks Go to School 
A mother hen exhibits a highly de- 
veloped instinct in caring for her fam- 
ny- She teaches them by patient ex- 
nmple how to drink, how and what to 
®nt, and calls them with special fervor to 
enjoy a worm or tempting bug. If dan- 
ger threatens, her prompt warning 
c ucks make them hide under the near- 
cover. When their age-old enemy 
e hawk sails overhead, his fleeting 
f ground is spied by some 

va chful chicken, and a warning squawk 
up that sends even the grown-up 
membem of the flock hurrying to cover. 

, setting and of caring for 

i so much time lost from laying, 
imn begin laying again 

’ ^he young chickens are well able 
for themselves. For this rea- 
^ m a flock of any size, setting is 




Wyandotte 


Orpington 


Rhode Island Red 



-feT-X 










Brahma 


discouraged. The hens that show a 
desire to set by staying on the nest, 
and clucking while off the nest, are 
cooped up until the impulse dies down. 

In place of the setting hens, with 
their tiny broods, large incubators to- 
day hatch eggs by the thousands. Arti- 
ficial incubation is not a new practise, 
for the ancient Egyptians hatched eggs 
by putting them in large brick ovens 
wdiich held an even heat. 

The modem incubator is planned to 
imitate the natural conditions for hatch- 
ing. A warm even temperature is pro- 
vided, with a supply of fresh and 
slightly moist air. Since a setting hen 
carefully turns each egg over from time 
to time, so likewise the eggs in the incu- 
bator are turned over frequently from 
the third to the eighth day. At the 
end of one week the eggs are tested and 
the infertile eggs, those w'hich are not 
going to hatch, are removed. The test 
is made by the process known as 
“candling.” The eggs are held before a 
light, and the infertile eggs appear 
clear and translucent. At the end of 14 
days a second test is made to weed out 
those in which the germ has died. Fi- 
nally at the end of the third week, first 
one and then many of the tiny beaks 
hammer on prison walls and the downy 
yellow chicks make their way out of their 
imprisoning shells. From the incubator 



. Minorca Leghorn 

Vile hte • Ancona They are good layers, yet th^ grow fairly large and 

w ‘He upper row belong to the zeneral-pnrpose breens^^^^^.^y^ general farmers. The three breeds shown 

centp^ ® good price when he sells them pj-fn the lower row include some of the best layers, but they are 

t are among the large, heavy so profitable to raise for meat. 
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HATCHING EGGS IN AN ELECTRIC INCUBATOR 



Here we see one section of a large hatchery incubator. The eggs are placed in trays high enough 
so the chicks can stand up after hatching. Heat and humidity are regulated by the instruments 
on the control board at the right, to match the conditions provided by a setting hen. About 80 
per cent of the fertile eggs put into an incubator will hatch. 


the Alps to the nearest 
market. 

Varieties for Meat 
and for Eggs 

There are about 100 
standard varieties of do- 
mestic chickens, falling 
into three main classes — 
Asiatic, Mediterranean, 
andAmerican. TheAsiatic 
breeds, which originated 
in China, are large and 
heavy, beingvaluedasmeat 
producers rather than as 
layers. The Mediterranean 
breeds, which come mostly 
from Italy and Spain, are 
smaller and noted chiefly 
for their laying qualities. 
The American breeds, all 
of which have been devel- 
oped in about a century, 
combine the qualities fa- 
vorable both to meat and 
egg production. They are 
nearly as large as the Asi- 
atic varieties yet include 


they are put in a warm brooder, where they live the 
life of pampered little orphans who are not allowed 
to venture out in the wet grass to hunt their food, 
but are fed and cared for scientifically. 

Hatcheries and the “Batteiy Method” 

In the modern poultry industry, eggs are incubated 
in large hatcheries, which ship day-old chicks to the 
farms. The chicks are sometimes tested for pullorum, 
an incurable disease. Their sex may be determined, 
and the males or cockerels sold to poultrymen who 
specialize in raising broilers. The females or pullets 
are sold as future egg-layers and cost three or four 
times as much as the males. 


champion laying breeds. 

The best-known breeds in the three classes are: 
(1) Asiatic: Brahmas, Cochins, Langshans; (2) Med- 
iterranean: Leghorns, Minorcas, Spanish, Blue 
Andalusians, Anconas; (3) American: Plymouth 
Rocks, Wyandottes, Rhode Island Reds, Dominique, 
Jersey Black Giant, and Buckeye. England has also 
produced some distinctive breeds, especially famous 
for the excellent quality of their meat, including the 
well-known Orpingtons, the Cornish, the Dorking, and 
the Sussex. Several muscular, long-necked varieties 
known as “games,” including the Black-breasted 
Red Game — one of the oldest varieties of domestic 


Many professional poultrymen have elimi- 
nated the chicken run, or feeding yard, and 
raise the poultry entirely indoors. When 
the “battery method” is employed, the fowls 
are kept in batteries of wire-bottomed cages 
several shelves high. Records of growth 
and egg production indicate that scien- 
tifically balanced feeding more than com- 
pensates for the lack of outdoor life. The 
houses may be equipped with ultraviolet 
lights to replace sunshine. Strict cleanli- 
ness reduces disease. 

In Europe farmers often drive their poul- 
try flocks out to forage for food. One person 
is hired to escort all the turkeys in a village, 
and a goosegirl, or gooseherd tends the 
geese while they feed. They also drive 
them along the road to market. In Italy, 
for example, it is a common sight to see 
large flocks of geese driven down from 


DOWNY, DAY-OLD CHICKS 














These tmy chicks have come' to life in a hatchery incubator# Now they will 
be shipped to a poultry farm in a ventilated carton. The trip must be speedy 
since they can live only three days without food# 
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fowl known — were developed originally for cock- 
fighting, but they now compare favorably in egg pro- 
duction and are excellent for meat. A wingless breed 
of bird has been developed with heavy breast meat. 

Ornamental varieties are raised chiefly as curios- 
ities, such as the white-crested black Polish forvl, 
with its white cap of feathers. The bantam breeds 
are interesting although there is no advantage in 
their dwarfed size. Delaware is the only state to 
choose a chicken as its state bird — the blue hen, 
a game chicken known in Revolutionary War times. 
(See also Duck; Egg; Goose; Turkey.) 

Pow'ER. One man can dig a trench in half a day. 
Another man may be able to dig a similar trench in 
only two hours. Of the second man we say, quite 
correctly, that he is more powerful than the first. 
Unfortunately people often use the terms power, 
force, and energy as if they meant the same thing. 
Physicists, however, distinguish sharply between 
these terms, as explained in the article Mechanics. 

The power of anything — a 
fflun, a horse, a machine, or an 
electric generator — is its rate of 
ioingwork. Consider a workman 
fhose job is to shovel earth 
into a wheelbarrow. At an easy 
working pace he takes, say, one 
Minute to fill the wheelbarrow. 

Uy working faster he can do this 
jo half a minute. In either case 
he does exactly the same amount 
“ yofk— the same quantity of 
farth IS moved. By doing the job 
m half the time, however, the 
jj^orkman is applying twice as 
uch power. The same principle 
e ds tme of machines. An en- 
Pne-driven pump, for example, may deliver 100 gal- 
] water a minute. To make it deliver 200 gal- 
°p ^ ®inute, we must apply twice as much power, 
ow’er can be described in many ways. Power units 

,1 ’Collide an element of time, as can be seen from 
‘he table 


SOME COMMON UNITS OF POWER 
Power units are based on units of energy , 
such as the foot-pound and the joule. 
Definitions of these terms are given m 
the article Energy. 

1 watt =1 joule a second 
1 kilowatt =1.000 watts 
1 kilowatt = 1.34 horsepower 

1 horsepower =33,000 foot-pounds 
a minute 

1 horsepower =746 watts 
Note. — The kilowatt-hour is a unit of ener- 
gy used to measure consumption of elec- 
tricity. It is the energy supplied by one 
kilowatt in one hour. Sometimes this jm 
is wron^y abbreviated to kilowatt. 


on this page. The term horsepower was 


[j- ^ by James Watt so that the performance of 
hoK engines could be compared with that of a 
(1 -Actually, only a very strong draft horse can 
horsepower and then only for a short 
watt, the most commonly used unit of 
SmH- ? nietric system, wms named for this great 
'•oitish inventor. 

'jn . The Power of Machines 
tijjj ® T T’ower is one of the terms applied to our 
do w 1 ^ ^ term. The power of machines to 

vi-j ^^kes possible most of the material things 
{f of 1 ^" Early men had to depend on the pow- 

Ihevl muscles for everything. Eventually 

50 j to use the power of animals to carry loads 

the wind to drive their ships. Later 
made some use of water wheels for 
stojj-', 18th century brought widespread use of 
or power (see Industrial Revolution). 


A machine is a device for doing work by changing 
one form of energy to another. A prime mover is a 
machine which transforms energy from some natural 
source, such as coal or falling water, into some form 
suitable for mechanical or electrical use. Examples 
are steam engines, internal combustion motors, and 
hydroelectric turbines. Other machines apply the 
energy so obtained to do work. 

The power of a machine can be measured by ab- 
sorbing a small, constant percentage of the power 
with a recording device. For example, a Prony brake 
can be clamped to the shaft of an automobile engine 
while the shaft is turning at high speed. The shaft 
tends to puU the brake around with it and this pull is 
recorded by a scale or spring balance. From the 
number of pounds of pull the engine exerts, its brake 
horsepower can be computed. 

The efficiency of an engine is the ratio between the 
energy that goes into an engine and the energy that 
comes out. Some energy is always lost in friction, 
and steam and internal combus- 
tion engines lose a great deal of 
unused heat. The general effi- 
ciency of a coal- or oil-burning 
locomotive is rarely as high as 
15 per cent. Hydraulic turbines 
lose little heat and may reach 
an efficiency of 90 per cent. 
Sources of Energy 
The greatest sources of en- 
ergy in the United States today 
are the “mineral fuels” — coal, 
petroleum, and natural gas. To- 
gether they supply about 95 per 
cent of the energy furnished by 
prime movers for American use. 
Harnessed water from streams 
and reservoirs supplies the rest through hydroelectric 
generating plants. (See also Umted States ) 

^ Engineers and scientists are co^tantly lookmg for 
possible new sources of power. The movements of 
rides might be used where the rise and fall are great, 
t^in thf Bay of Fundy (see Tide). Nuclear energy 
can be released by atomic fission in atomic reactors, 
or furnaces. Tremendous heat from the reaction can 
be used to produce steam or vaporized metal for run- 
nffig turbines. The uranium or other material used, 
Sever, is scarce and expensive (sec Atoms). 

?he most promising future sources of power are the 
sun and the earth themselves. Every day tremendous 
Tantities of radiant energy from the sim pour down 
^ She earth and help support hfe m plants and 
Til St quantiUes of heal energy are also 
S up in ttn ‘“‘o"" Sc.ent.sts and 

lockea up ot yet discovered practical, 

SSS 'or drawing e.erg- directly Irorn 

It sources for mechanical and other uses. Small 
these sou mirrors for focusing 

begm^g .jtb window arrangements 

h»Sg ofhonks, and with the kea, 

(see Heating and Ventilatmg). 
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Powers and roots. The subject of -powers is ^ cubed”; it means eXeXe. In like 

closely related to multiplication. The subject of \ manner 2^ = 2X2X2 = 8, and 5®= 

roots is closely related to division. e 1 5X5X5 = 125. The cube of a num- 

Powers. The algebraic formula for V=e] ber is the lltxVd power of the number. 

the area of a square is A = 8^ (see Meas- U In the same way we can find the 

urement). A represents area and s rep- ^ '•v.l fourth power, thefifth power, ot any 

resents one side of the square. We read ® other power of a number. For ex- 

s2 as “s (side) squared”; it means ample, 3^ (3 to the fourth power) =3X3X3X3=81; 
sXs. In like manner, 32 = 3X3 = 9, and 10^ (10 to the fifth power) = 10X10X10X10X10 = 
102 = 10X10=100. To square a number, we simply 100,000. It will be seen that, except for very small 
multiply it by itself. The square of a number is numbers, the higher powers of a number are very^ 
called the second power of the number. large. 

The formula for the volume of a cube is F=e* The^rsf power of a number is simply the number' 
(see Measurement). In this formula, e represents the itself. For example, 7^ = 7. We do not ordinarily 
length of one edge of the cube. We read as “e talk about the first power of a number. 

The power of a number is indi-, 
cated by a small figure written a ^ 
little above and to the right. This ^ 
small figure is called the exponent. In ; 
8’, for example, the exponent is 3; it 
tells us that 8 is to be raised to the ‘ 
third power. The exponent 1 is sel- • 
dom written; if no exponent appears ; 
on a number, it is understood that • 
the exponent is 1. ’ 

In algebra it is shown that any •' 
number with an exponent of 0 is 
equal to 1. Thus, 3“=1; 10'’=!. It _ 
is also shown in algebra that expo- '• 
nents can be negative numbers. Any 
number with a negative exponent is 
equal to 1 divided by that number 
with a positive exponent. For ex- ■ 
ample, 

Roots. The sign ^/ means 
“square root of.” We know that 
62 = 36; then the square root of 36 is 
6, or \/36 = 6. The square of 12 is 
144; then the square root of 144 is 
12, or Vi44 = 12. 

The sign means “cube root 
of.” Similarly there are 4th roots, 
5th roots, 10th roots, and so on. 
The cube of 4 is 64; tWt is, 4^=64. 
Then, the cube root of 64 is 4; that 
is -^^=4. 

How to Use the Table of 
Squares and Square Roots 

Cubes and cube roots have much 
less practical use than have squares 
and square roots. Those who do 
have occasion to find cube roots of 
numbers usually use logarithms (see 
Logarithms). 

To find the square or the square 
root of a number it is convenient to , 
use a table. Such a table appears 
on this page. This table shows the 
squares and the square roots of 
numbers from 1 to 150. Square 
roots are shown to two decimal 


TABLE OF SQUARES AND SQUARE ROOTS 
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places. The table shows, for example, that the square of 
3? is 1,369 and that the square root of 37 is 6.08, to 

the nearest hundredth. 

We can use this table to estimate the square roots 
of many numbers larger than 150. For example, what 
13 the square root of 800? Looking in the column 
of the table, we see that 784 is the square of 28 and 
811 is the square of 29. In other w'ords, the square 
root of 784 is 28 and the square root of 841 is 29. The 
square root of 800 must therefore be between 28 and 
29 Since 800 is closer to 784 than to 841, the square 
root of 800 must be closer to 28 than to 29. We might 
guess the square root of 800 to be 28.4. Squaring 
28 4, r\e get 806.56, which is more than 800. Ne.xt, 
TC try 28.3. Squaring 28.3, we get 800.89, which is 
rery little more than 800. The square of 28.2 is 
795.24. Apparently then, the square root of 800 is 
283 , correct to the nearest tenth. 

How to Find the Square Root of a Number 
The square root of any number can be found by a 
method which resembles division and which can be 
proved by algebra. Suppose we want to find the square 
toot of 181,476. First we separate the number into 
of two figures each, beginning at the right. 
The following steps are taken in working the e.xample : 

, 1. The square root of the first 

, period (18) is 4+. Write 4 as 

18 14'76 1^26 the first figure of the answer. 

2. Square the 4, write 16 un- 
der 18, draw a line and subtract. 
The remainder is 2. Bring down 
the next period (14). 

3. Double the 4 in the an- 
swer, writing 8 to the left of 
214. Get the second figure of the 
answer by dividing 21 by 8. 


5'38.71'00 |23.21 
4 



82 


846 


6 _ 
214 
164 

5076 


^ the second figure 
the answer and also to 
‘‘'^nghtofthe 8. 
^^Ylultiply82by 2, writ- 
lif, 214. Draw a 

“ '“'•.*act. There- 
der IS 50. Bring down 
he n^t period (76). 

the 42, writ- 
Get tl 5076. 


LOOKING AT OLD 


the decimal point and 
separate the number into 
periods to the left and to 
the right. In the exam- 
ple shown, we annex two 
zeros to 538.71 because 
wm want two decimal 
places in our answer. 
The work may be carried 
through additional places 
if desired. 

Prague {prag or prag)-, Czech, PRAHA (pra'hd), 
Czechoslovakia. The beautiful city of Prague is the 
capital and largest city of Czechoslovakia. It is situ- 
ated in the western end of the long nariow country, 
near the center of the Bohemian plateau. Hills sur- 
round the city, and the northwmrd flowing Vltava, a 
tributary of the Elbe River, flows through it. Many 
bridges cross the river. The greater part of the city 
lies on the east, or right, bank. 

On the west bank the famous Castle of Prague, a 
medieval walled city, crowms a steep hill. At the foot 
of the hill lies the Small Town, which contains many 
old churches and other medieval buildings. 

Oldest and most picturesque of the bndges is 
Charles Bridge, with its two towers and statues 
of saints. From the eastern end of Charles Bridge 
Lst narrow lanes of the Old Town, which centers 
around Old Town Square. Both the Old Town and 
?he New Towm, which adjoins it retain much of 
their ancient appearance. Residential distncts, 
inLspersed with parks, spread over terraced slopes 

Castle area stands the Gothic Cathedral of 
Vitus which has been restored twnce since the 
prin^Jaint Wenceslas founded it in 930. From the 
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Old Town Square on the east bank rises the Tyn 
Church, more than 500 years old. The main business 
district hugs the Old Town Square. Scattered through 
the city are the many buildings of the University of 
Prague, founded in 1348. The Bohemian national 
hero and martyr, John Huss, was one of its most 
famous lecturers (see Huss). 

Streetcar and bus lines lead east and west from the 
“Old Town’' to modern Prague, a district of apartment 
houses and wide, regular streets. Here also are ex- 
tensive parks with natural terraces. 

The beginnings of Prague are unknown, but by the 
latter' part of the 10th century it was an important 
city. In the 14th century it was one of Europe’s great- 
est centers of culture, political power, and trade. The 
countryside supplied barley, hops, and 
livestock. From the mountains came 
timber, coal, and iron. 

After the first World War, Prague’s in- 
dustries expanded enormously. They in- 
cluded sugar refineries, chemical plants, 
breweries, and railroad shops. The city’s 
trade and industry declined when Czecho- 
slovakia fell under Communist control in 
1948. Population (1945 census), 934,933. 

Prairie dog . A visitor’s first view of 
a prairie dog “town” shows little hillocks, 
with small animals sitting on each one. 

As the visitor approaches, the animals 
start barking, and then dive into the 
hillocks. 

These little creatures are not dogs. 

They are gnawing animals (rodents) of 
the squirrel family. They live in bur- 
rows, and the dirt they dig out makes 
the hillocks. The burrows go sharply down, some- 
times a dozen feet or more. A small side chamber part 
way down is used apparently as a place to listen. 
There the prairie dog decides whether to venture out 
or to plunge deeper into its burrow. 


From the bottom of the steep main shaft, a horizon- 
tal tunnel turns off sharply. It branches into one or 
more short, sloped-up passages leading into sleeping 
and nursery chambers filled with grass. The hillock 
at the mouth of the burrow serves to keep out water 
when a sudden rain floods the surrounding ground. 
To build these mounds, the “dogs” gather earth with 
their front paws and hammer it firmly into place 
with their blunt, hard noses. 

In the summer the prairie dogs eat grass, alfalfa, 
and other low-growing plants. By autumn they have 
grown very fat. In the colder parts of their range 
they hibernate for a short period. 

Prairie dog colonies are very common on the plains 
of Montana, Wyoming, western Kansas, Texas, New 
Mexico, and Arizona, and on the slopes 
of the Rockies in Utah and Colorado. 
Weasels, badgers, and snakes prey on the 
prairie dogs and keep down their numbers. 
Burrowing owls often live in deserted 
holes. When settlement of the country 
cut down the natural enemies, prairie 
dogs increased until they became a nui- 
sance. One colony in Texas was about 
250 miles long and 100 miles wide. One 
square mile in eastern Arizona contained 
7,200 burrows by actual count. 

There are several varieties of prairie 
dogs in North America, including the 
black-tailed, white-tailed, Gunnison, and 
Utah types. All have thick, fat bodies, 
about 14 inches long (including the short 
tails), and weighing 2 to 3 pounds. They 
have low, rounded ears, short legs, and 
cheek pouches. The upper parts are red- 
dish or buff, streaked with black; the under parts are 
white or buff. Males and females look alike. The 
animals shed their coats twice a year. Pour to eight 
young are born in May or June and they grow rapid- 
ly. Scientific name, Cynomys ludomdanus. 


PRAIRIE DOG 



This cheerful-looking little 
animal is watching while be 
eats. At the first hint of an 
enemy, he will whisk into 
his burrow near by, and 
plunge deep underground. 


rhe AGELONG STORY 

P REHISTORIC LIFE. Before white men came to 
North America, Indians lived on most parts of the 
continent. They left many relics where they camped, 
and ruins tell where some tribes built towns in val- 
leys and on mountainsides. But these Indians left no 
written records of themselves, and so we say that they 
were prehistoric (“before history”). 

Prehistoric life and times did not begin with the 
Indians. Scientists tell of an earlier period, the Ice 
Age, when climates grew cold and animals such as 
elephants and rhinoceroses had coats of woolly hair. 
According to some estimates, the Ice Age lasted about 
a million years; but prehistoric life had passed through 
many stages before the Ice Age began. 

Some of the most fearsome creatures ever known 
lived in the Era of Reptiles. Those were the days of 
dinosaurs, flying “lizards," and swimming reptiles that 
looked like sharks or huge eels. A still earlier time 


of PREHISTORIC Life 

was the Coal Age. Vast swampy forests then covered 
much of the land, and dragon flies with wings two 
and a half feet wide hunted smaller insects in the 
thick, green woods. 

During still earlier times, there was little or no life 
on land. Animals and most plants lived in shallow 
seas. There some creatures covered themselves with 
armor; others built cone-shaped shells as much as 
twelve feet long. 

Thus the story of prehistoric life has run through 
many ages and stages. In all these scientists trace 
two kinds of progress. One kind turned early plants 
and animals, which were very simple, into new and 
more complex kinds. The other kind of progress has 
enabled plants and animals to adapt themselves to 
new waj'’s of living so they could survive in all possible 
parts of the earth. Today there are forms adapted to 
life in hot tronical forests, in deserts, on high moun- 
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THESE STRANGE CREATURES LIVED IN BYGONE AGES 



tains, in deep seas, in fresh-water lakes and rivers, 
and even at the edges of polar ice fields. 

Early Life In the Sea 

Scientists cannot give any definite, detailed ex- 
planation of how or when hfe appeared on the earth. 
But they do offer a clear account of the develop- 
ment achieved about a half billion years ago. At 
this time, shallow seas covered many places that have 
now become land. Jellyfish drifted about in the water; 
vase-shaped sponges grew on the bottom ; small shell- 
fish and jointed worms crawled about under green 
and brown seaweeds. 

On the sea bottom also lived the earliest trilobites. 
They were jointed creatures related to the modern 
horseshoe crab. Some trilobites were oval and smooth, 
but others had goggle eyes and spiny shells made up 
of several sections. These creatures crawled and 
swam with feathery legs and used jointed “feelers” 
to find food. Trilobites six to seven inches long were 
the largest animals in those early seas. (For other pic- 
tures, see Fossils; Trilobite.) Sharks, true fishes, and 
such warm-blooded animals as whales were absent. 


No creatures like these would appear on the earth 
until much later times. 

When Life Took to the Land 

Scientists feel sure that life began in water. As the 
ages passed, however, plants began to live on the 
land. Early forms were algae, lichens, and probably 
mosses. But in time, foiests of trees began to grow 
on low, swampy land. Some of the trees had thick 
trunks and big, femlike leaves, but other trees were 
slender. There were thickets of jointed rushes be- 
side forest pools. 

By that time fishes had developed and were flour- 
ishing in the seas. Some forms, two to three feet long, 
also lived in pools on land. They had bony heads, 
sharp teeth, and simple lungs as well as gills. If the 
pools were made foul by decaying plants, these fishes 
raised their heads out of the water and breathed air. 
Often the pools dried up. Then the fishes used their 
thick, short fins to crawl over narrow strips of land 
to ponds that still contained water. 

Descendants of certain crawling fishes developed 
legs from fins and could crawl more easily. They be- 
came amphibians, a group of animals that 
has produced modem salamanders, frogs, and 
toads. The first amphibians must have looked 
like salamanders three to four feet long, with 
sharp teeth and wide heads. They could 
crawl and breathe on land but still spent most 
of their lives in shady forest pools. 

Forests and Animals of the Coal Age 
During the next 50 million years plants 
and animals changed greatty. In the latter 
part of the Coal Age trees as much as a hun- 
dred feet high grew in swampy forests. (For 
a picture in color, see Coal.) Spiders and 
scorpions were common. Cockroaches grew 
four inches long, and giant dragon flies were 
larger than many of our modem birds. Am- 
phibians had become large too. Some were 
as big as most alligators; others were broad- 
bodied creatures that weighed 500 to 600 
pounds. Reptiles had appeared by this time. 


life in an ancient sea 



Clear record of life comes from early Cambrian times. There 
I'f® on land m this period; as far as anyone kno^, 
(11 loi-® ni water. Among the animals of that early day were. 
> shells (brachiopods), (2) trilobites, and (3) limy sponges. Geol- 
ogists think these animals lived about 500 nuUion years ago. 
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but they were smaller than the huge amphibians. 
They ranged in size from a few inches to three or four 
feet in length. Some of them were built so much like 
amphibians that scientists can hardly tell to which 
group they belonged. 

Life in the Era of Reptiles 

When prehistoric reptiles are mentioned, many 
people thmk of huge dinosaurs. The first dinosaurs, 
however, were slender creatures no larger than a 
turkey. They lived long after the Coal Age, walked 
or ran upon their hind legs, and used their long tails 
to balance their bodies. 

As milhons of years went by, the descendants of 
these first dinosaurs grew larger and larger. The 
dinosaurs that began to walk on four legs became 
the biggest animals that ever Uved on land. 

Those giants hved during the second age in the 
Era of Reptiles, about 150 milUon years ago. Their 
homes were deep swamps surrounded by forests. 
Through the swamps waded plant-eating dinosaurs, 
from 18 to 90 feet long. They had tlrick bodies and 
legs, long necks, and still longer tails. When they 
were hungry they pulled up water plants and swal- 
lowed them without chewing. IWren danger threat- 
ened, they waded into deep water. They could stand 
on the bottom of a swamp for hours, with only their 
nostrils above the surface, to take breaths of air. 

Danger almost always came from forests, where 
many other dinosaurs^ lived. Some were reptiles five 
to eight feet long, which still walked on their hind 
legs, ate plants, and! could run rapidly. Another 
plantreater was 20 feet in length and 10 feet high. 
This creature had two rows of bony plates on its back 
and long, bony spikes on its tail. Instead of nmning 
away from danger, this dinosaur swung its tail to 
and fro. The spikes dehvered terrible blows against 
anything that came near them. 

The only animals that could harm these giants were 
other dinosaurs. They were savage creatures 30 to 35 


feet long, with big heads and wide mouths set with 
daggerlike teeth. They stood on long, powerful hind 
legs, and their toes were armed with sharp, curved 
claws. Though they could not run very far, they often 
dashed out of the woods and pounced upon swamp- 
dwelling dinosaurs that came too near the shore. 

During the many millions of years that followed, 
new kinds of reptiles developed and then became 
extinct, or died out. Among them were flying reptiles; 
others lived in water and looked like eels and sharks. 
(For pictures, see Reptiles.) 

The Rise of Birds and Mammals 
Both the amphibians and the reptiles had made im- 
portant advances in adapting themselves for life on 
land. Now improvements were appearing in other 
types of creatures, the birds and the mammals. 

Today birds seem distinctive because they can fly 
But some of the earlier reptiles could fly. The great 
improvement made by birds was warm blood. The rep- 
tiles were cold-blooded and became sluggish or torpid 
when the weather grew cool. The warm-blooded birds 
could live under conditions and in regions which 
would have been impossible for the older creatures. 
And they could conserve heat in the body and blood 
because they had a distinctive covering of feathers. 
(See also Birds.) 

Mammals also had warm blood and a coat of hair 
that conserved body heat. Their great advance be- 
yond the birds lay in their method of reproduction. 
Birds, like the reptiles, reproduced by laying eggs. 
The eggs had to be hatched, and they were exposed to 
destruction during the incubation period. Mammals 
developed their young within the mother’s body, and 
the young were born ahve. Thereafter for a time the 
mother fed them with milk produced in her body, 
just as cows, dogs, and cats do today. 

The Host of Early Mammals 
About 30 million years ago, great numbers of mam- 
mals lived in the western part of North America. 

Their home was a level, 
grassy land dotted with 
groves of oaks, maples, and 
other familiar trees Rate, 
mice, and squirrels lived in 
the groves, and herds of 
beasts called titanolheres 
came theie to rest in the 
shade. The largest titano- 
there looked hke a rhmoc- 
eros eight feet high and as 
heavy as an elephant. On 
its nose were two long, 
blunt horns of bone cov- 
ered with hard skin. 

Three-toed horses no 
larger than sheep roamed 
the grassy plains. There 
also were little camels that 
had no humps, small rhi- 
noceroses without horns, 
and several plant-eating 


WHEN LIFE CRAWLED OUT ONTO LAND 
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In Devonian times, about 300 million years ago, both plants and ammals such as insects and spiders 
were plentiful on land. In shallow ponds lived bony fish with sharp teeth fl). They had stubby 
fins which they could use as legs, and lungs as well as gills. If the pool where they lived dried up, 
they crawled across land to another. A more advanced creature was the amphibian (2). Like 
modern salamanders and frogs, it lived in water when it was voung, but spent its adult life on land. 
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WHEN GIANT REPTILES RULED THE EARTH 



la Mesozoic times, some of the reptiles called dinosaurs became the largest creatures ever seen on land. Huge, clumsy plant- 
eaters waded in swamps. Meat-eaters, which were not so large, lurked on land, waiting their chance to pounce upon a meal. Here 
a plant-eater (1) called Diplodocus is just beyond reach of the horned hunter (2) called Ceratosaurus. Diplodocus was about 87 
leet longj 48 feet show above water. In the background is an armored dinosaur, Stegosaurus (3). It is ready to fight if the baffled 
hunter turns upon it. This scene is from life in Wyoming, at a time estimated as ISO milhon years ago. 


beasts that have no living relatives. Among these 
were the so-called giant pigs, five to six feet in height. 
They had bony lumps on the sides of their heads 
and strong tusks which they used in digging roots 
and in fighting with each other. 

Meat-eating, or carnivorous, beasts were common, 
but they were not very large. The most agile were 
saber-toothed “cats” that looked rather like small 
leopards. Larger beasts that resembled hyenas prob- 
ably fed on dead bodies of other animals. They were 
much too slow to catch living horses and camels, 
and they could not break the shells of tortoises that 
wandered over the plains. 

_ Animals of the Ice Age 

During the latter part of the Ice Age, about 150,000 
3'Mrs ago, there was a time when glaciers melted and 
c 'mates became moderate. Pines, firs, oaks, poplars, 
^"d other modern trees grew in thick forests. The 
itanotheres and their neighbors had died out, but 
'jy elephants with long, curved tusks roamed on 
'gh, dry land. Mastodons, which were smaller and 
d Very different teeth, fed in valleys and bogs. 
,, sometimes sank into the mud so deeply that 
^ could not get out. 

■Herds of musk-oxen, wild horses, and bison roamed 
^^ssy lands between the forests. The bison were 
with horns six feet wide. Some of the 
, homes were small, but others were large. All 
j? single hoof on each foot, like the horses that 
today. (For pictures, see Horse.) 
sihaps the strangest of these Ice Age beasts were 
® ground sloths. They were awkward creatures as 


big as an ox or larger, with shaggy hair and skin 
that contained pieces of bony armor. Although they 
had powerful claws, the ground sloths were peaceful 
creatures that ate leaves and roots. Perhaps they 
also used their claws to defend themselves when they 
were attacked by saber-toothed “cats.” These beasts 
had become as large as present-day lions, though 
they had thicker legs and shoulders and could not 
nm very fast. Unlike both lions and tigers, these 
big saber-tooths had stubby tails. 

Glimpses of Prehistoric Men 

Comic strips often show prehistoric men with di- 
nosaurs, flying reptiles, and huge amphibians of the 
Coal Age. Actually, human beings did not appear 
until the Era of Reptiles had gone and most of the 
Age of Mammals had passed. The oldest people whose 
remains have been discovered lived during the early 
part of the Ice Age. 

Ice Age people were of many kinds and races. 
Some had low foreheads and thick ridges of bone above 
their eyes. A few had small heads and brains, but 
others had very big heads. One short, big-headed 
group, the Neanderthalers, lived in Europe during one 
of the coldest parts of the Ice Age. Another group 
of ancient men, the Cro-Magnons, were tall and had 
broad faces. Both groups made tools and weapons of 
stone and generally hved in caves. (See also Man.) 

Before the Ice Age ended, human beings made their 
way from Asia to North America. Their stone weapons 
have been foimd with bones of mammoths, small horses, 
and ancient bison. This proves that ancient Amer- 
icans hunted Ice Age beasts, but it does not tell what 
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the hunters were like or when they came from Asia. 
Estimates range from 15,000 to 25,000 years ago. 

Records of Prehistoric Life 

The story of prehistoric men is told by their homes, 
their weapons, and other things they made, as well 
as by their bones. The story of other animals and 
of plants is recorded only by fossils, which are the 
remains or traces left by things 
that lived during very ancient p- 
times. 

Some fossils of the Ice Age 
are found in swamps, frozen 
ground, or ice. But most fos- 
sils are preserved in beds of 
rock such as clay, sandstone, 
or limestone. Geologists can 
usually tell about when each fos- 
sil-bearing deposit was formed. 

When the fossils of various de- 
posits are arranged in order, 
they tell scientists the story 
of prehistoric life from veiy 
ancient to recent times. {See 
Fossils; Geology.) 

Great Changes Have Divided 
Earth History 

There have been made divi- 
sions, or ages, in the story of pre- 
historic life because the earth 
itself has changed over and over 
again. At certain times regions now land have been 
covered by seas as parts of continents sank under 
salt water. At other times the lands were low, with 
swamps and moist climates. At still other times, 
sea bottoms were pushed up into land; lowlands be- 


came hills that slowly turned into mountains. When 
one of these changes affected most of the world it 
brought one age (or period) to an end and began a 
new one. At least 15 of these world-wide changes 
are known; still others may be discovered as the rec- 
ords of earth’s most ancient times are studied more 
carefully by geologists and other scientists. 

Now and then an earth-change 
was so great that geologists call 
it a revolution. There was a 
revolution several million years 
before trilobites first became 
common. At least four other 
revolutions were as great as 
this one They divided earth’s 
history into parts called eias, 
and each era had several ages 
The era during which trilobites 
lived contained six or seven 
ages, and the Era of Reptiles 
had three. 

Living Things Also Changed 
As the earth was changmg, liv- 
ing things were “growing up.’’ 
Both plants and animals started 
out as one-oelled living things. 
Gradually new forms appeared, 
as many cells gathered togethei 
and began to perform different 
functions (see Life). These new 
forms survived or perished, according to how well 
they were able to win a living from their surroundings 
There were many times during the past when livmg 
conditions were easy. During these times, new forms 
of plant and animal life appeared; but older, estab- 


A DULL, CLUMSY GIANT 



This strange beast appeared m the West a few 
million years after the Age of Mammals began. 
Called Uintathenum, it was as big as an ele- 
phant but much more stupid, and its blunt horns 
were of little value as defense. Such an animal 
could not have developed during the days when 
meat-eating dinosaurs ruled the land. 


MAMMALS ON AN ANCIENT PRAIRIE IN THE WEST 
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but they were the ancestors of the llamas, guanacos, and humped camels that now live in South America, Africa, and Asia. 
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During one of the warm intervals which broke the Ice Age, these fhS^now^hve 

mammoth (1) is marked by its long, curved tusks. Facing him is a ““t“„'^|ose deer (4) a^^^^ 

in tropical forests. A mastodon (3) is vrading in the swampy river, and in the distance two moose oeer tai are conn g .o rina. 


lished forms continued to flourish. After each period 
of easy living, however, came an earth-change or 
a revolution. It destroyed old conditions of life and 
produced a new and very different set of conditions. 
Many old plants and animals could not live in their 
new surroundings and thus died out. So did some 
of the newly developed forms, but others got along 
lery well. They therefore remained alive, and in 
time their descendants covered the earth with new 
plants and animals. 

Reptiles and a Revolution 
The connection between earth-changes and new 
mnds of plants and animals is showm by the Era of 
Reptiles. Throughout most of the world it was a time 
^low', moist lands, broad seas, and mild climates, 
•these easy conditions for life allowed a great variety 
m reptiles to develop on land, in fresh water, and in 
me sea. At the same time, warm-blooded mammals 
hat resembled opossums also appeared. Most of 
hem remained small, for only small animals could 
the hordes of hungry reptiles. 

Then came an earth revolution that turned sea bot- 
oms into land, pushed swamps upward into hills, and 
^ade hills and plateaus into mountain ranges. It 
fought drier, more changeable climates, with hot 
^^mers and chilly winters. Life became harder and 
fder for the reptiles, which died off one after 
^Dother. The new conditions, however, were good 
or the mammals. Even before the revolution ended 
oy vere almost as plentiful as reptiles had been in 
™er eras, and today they dominate the entire 
(See also Reptiles.) 


PREPOSITION.I\Tien we say “a girl with yellow hair,” 
the group of words “with yellow hair” means the same 
as the adjective “yellow-haired.” In the sentence 
“The people gathered in haste,” the words “in haste” 
are equivalent to the adverb “hastily.” Such groups 
of words are called prepositional phrases. They are 
called adjective or adverbial phrases, according to 
whether they modify nouns or verbs. 

All such phrases have an introductory v ord, usually 
a short one, like in, for, by, with, against, and so on. 
This introductory word is called a preposition, from 
the Latin praepositum meaning “placed before.” It is 
placed before the substantive it introduces (governs). 
The preposition shows that the word it governs ap- 
plies to the word which the phrase modifies. In the 
sentence “It will rain before tomorrow,” the preposi- 
tion before shows a time relation between the verb 
will rain and the noun tomorrow. 

Though there are comparatively few prepositions, 
they express a great variety of relationships, such as 
time place, manner, means, agency, cause, accom- 
paniment, opposition, source, destination, and so on. 
The same preposition may express several of these re- 
lations in different uses: as with a hammer {means), 
with speed {manner), with me {accompaniment), to 
fight with someone {opposition). 

Misuse of these important little words is a common 
error in speaking and writing. You null often hear 
careless speakers say, “I went in the house,” for 
“into the house”: “I got the book off of him, for 
“from him"; “He is stajdng over to my house, ’ for 
“at my house”; “She wasn’t to home,” for “cl home.” 
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The PRESIDENT — Citizen of the UNITED STATES 


P RESIDENT OP THE UNITED States. It has often 
been said that the president of the United States ex- 
ercises more power than any other elected ruler of 
modern times. It is indeed true that few republics 
have given their chief executive a power comparable 
to that of the United States president. 

This power had its beginnings when the Constitu- 
tion of the United States took effect in 1789. Before 
this time the 13 original states had suffered from the 
weak central government provided by the Articles of 
Confederation (see Articles of Confederation). The 
men who planned the new government wanted a 
strong central governing authority. They chose a 
single executive, the president, and gave him firm 
powers. But they checked and balanced the powers 
of the president by the powers they gave to the legisla- 
tive and judicial branches (see United States Gov- 
ernment). Thus they hoped to ensure a strong presi- 
dent, yet one who could not become powerful enough 
to be a dictator or a despot. 

Both the nation and the powers of the president 
have grown tremendously since that time. Today the 
president is the focus of all federal authority and 
a respected leader in world affairs. Yet the original 
principles of firm powers, controlled by checks and 
balances, have been preserved. 

How the Office of President Is Protected 
The president is assured stability in office by 
election for a term of four years. He cannot be re- 
moved from office before his term expires except by 
conviction on impeachment (see Impeachment). Only 
one president has been impeached, and he was not 
convicted (see Johnson, Andrew). 

Originally the Constitution placed no limit on the 
number of terms a president could serve. In 1947 
Congress passed and sent to the states a proposed 
22d amendment. It limited a president to two full 
terms or to ten years if he served a part of another’s 
term. It excepted the president in office at that 
time (Harry S. Truman). The amendment became 
effective in 1951, when it was ratified by the 36th state, 
Nevada. Thus the only president to serve more than 
two terms was Franklin D. Roosevelt, who won elec- 
tion for a third term in 1940 and a fourth in 1944. 

In addition to an assured term, the president is 
protected by various immunities. The Constitution 
forbids lawsuits or other court actions against the 
president while he is in office. He can be held le- 
gally accountable for crimes or civil liabilities only 
after his term expires. The Constitution also pro- 
vides that the president’s salary must be fixed by 
law. And it forbids Congress to make any change 
during his term of office. 

To be eligible for taking the office of president 
a person must be at least 35 years old and a native- 
born citizen who has lived in the United States for 
14 years. He assumes office by taking this oath: “I 
do solemnly swear (or affirm) that I will faithfully 
execute the office of President of the United States, 


and will to the best of my ability, preserve, pro- 
tect, and defend the Constitution of the United 
States.” It is customary to have the chief justice 
of the United States administer the oath. 

How the First Presidents Were Eiected 

The men who devised the Constitution believed that 
the people could not be trusted to choose presidents 
wisely through popular election. Therefore they pro- 
vided that the president should be selected by a 
method called the electoral college (see Elections). 

Each state was given as many electors as it had 
senators and representatives in Congress. The elec- 
tors were chosen as state legislatures prescribed. 
Usually the legislatures named them. Each elector 
could vote for any two men he chose except that one 
of the men had to be a resident of another state. 
The votes were listed and sent to be counted by the 
president of the United States Senate in the pres- 
ence of the Senate and the House of Representatives. 
The candidate who received the most votes became 
president, and the one with the next highest total, 
vice-president. (For details of the procedure, see 
United States Constitution, Article II.) 

This procedure worked satisfactorily for three 
elections, but it led to trouble in the fourth in 1800. 
By this time political parties had formed, and the 
stronger party in each state chose the electors. It 
was understood that the electors would vote for 
their party’s candidates for president and vice-presi- 
dent. The Democratic Republicans (forerunners of the 
present Democratic party) won the election. Theirelec- 
tors duly voted for the party’s candidates — Thomas 
Jefferson and Aaron Burr. Jefferson was supposed 
to be president and Burr vice-president. But the elec- 
tors could only name the two men without designating 
the intended office. The result was a tie vote. Follow- 
ing constitutional procedure, the House of Representa- 
tives elected Jefferson president. Burr then became 
vice-president (see Vice-President). 

Changes in Election Methods 

To prevent similar situations in the future, the 
12th Amendment to the Constitution was ratified in 
1804. It provided that each elector should vote for 
one man to be president and another to be vice- 
president. In 1933 the 20th Amendment changed the 
time of taking office from the old date of March 4 
to noon of January 20. It also clarified procedure it 
no one was qualified to assume office on this date. 

Only the 12th, 20th, and 22d amendments have 
changed the constitutional methods of electinga presi- 
dent. But custom and political practise have brought 
many other changes. Today the presidential candidates 
are nominated by their respective political parties 
meeting in national convention (see Political Parties). 
In each state one party wins the highest popular vote. 
This means actually that the electors of the successful 
party are elected; and it is understood that they 
will vote for their party’s candidate. The result is 
almost the same as that of a national popular elec- 
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tion. Sometimes, however, the electoral college sys- 
tem has affected the outcome of an election. (For 
details of such results, see Elections.) 

General Powers of the President 
The Constitution gives many specific powers to the 
president. Other powders have accrued to the office 
through laws passed by Congress, through interpreta- 
tions .of laws by the courts, and through the presi- 
dent’s position as leader of his political party. 

The president is charged with the enforcement of all 
federal laws and the supervision of all federal ad- 
ministrative agencies. In actual practise, however, 
these powers are delegated to subordinates. The 
president’s principal helpers are the heads of the 
executive departments of the government. Together 
they form a group called the Cabinet (see Cabinet). 
Presidents have always had secretaries and office 
assistants; and in 1939 this type of help was strength- 
ened by formation of the Executive Office of the 
President (see United States Government) . 

All these officials are appointed by the president. 
He nominates all important administrative and judi- 
cial officials who are not under civil service (see 
Civil Service). Most major appointments must be con- 
firmed by a majority vote of the Senate. Federal 
courts have added to the president’s powers by rul- 
ing that he also has the implied right to remove 
officials from office. The president, however, may 
not dismiss an official who performs quasi-legislative 
and quasi-judicial duties. 

The Constitution gives the president power to grant 
reprieves and pardons to persons convicted of a crime 
against the United States. This power is denied only 
w the case of an official convicted on impeachment. 
In 1865 President Johnson exercised this authority 
oy granting a general pardon (or amnesty) to certain 
Sroups of citizens in the South. 

Foreign Relations and National Defense Powers 
The president exercises far-reaching powers in the 
, . of diplomacy. In most cases he acts through 
's secretary of state. The president negotiates 
reaties with other nations subject to confirmation 
y a two-thirds vote of the Senate (see Treaties). He 
nominates ambassadors, ministers, and consuls to 
represent the United States abroad. More important, 

. ® ®npervises the entire conduct of the United States 
th with other governments. He takes 

offi ■ recognizing new regimes or in withholding 
oial recognition. And he determines broad policies, 
p ® as the Monroe Doctrine and the Good Neighbor 
° icy toward Latin America. 

a related to these powmrs is the president’s 

oiity as commander in chief of all armed services. 
® appoints all commissioned officers of the Army, 
and Air Force. And during w'artime he may 
general overall strategy. 

The President’s Relations with Congress 
to 0 ^ P^^aident may recommend measures and law’s 
fail ^hd adjourn a session if the tw’o houses 

sdp upon an adjournment date. He can call 

'at sessions of the Senate, the House, or both. 


In addition, he can veto any law passed by Congress, 
and such a law becomes invalid unless it is re-en- 
acted by a two-thirds vote in each house (see Veto). 
Congress on the other hand has checks upon the pres- 
ident through its pow’er to make laws and to provide 
or withhold appropriations for presidential measures 
and for expenses of executive departments (see Con- 
gress of the United States). 

In time of w’ar or national crisis. Congress usually 
grants emergency pow’ers to the president. These 
pow'ers include authority to issue orders regulating 
most phases of national life and wmr effort, to organize 
agencies of government, and to make appointments 
without confirmation. 

Both in times of emergency and normal times. Con- 
gress may pass a law establishing a policy but leaving 
the details to be w’orked out by the president. He 
then publishes an executive order which has the force 
of law. Such orders include tariff rates established by 
the president under the Reciprocal Trade Agreements 
Act, first passed by Congress in 1934. 

The president requests a legislative program for 
the year in his State-of-the-Union message delivered 
at the opening of each regular session of Congress. 
His influence on Congress depends largely upon the 
chief executive himself and the political make-up of 
the House and Senate. Other messages to Congress, 
“fireside chats” by radio and television, and per- 
sonal tours may influence congressmen directly or 
indirectly through the voters. As head of his party 
the president may rew’ard or punish congressmen by 
granting or writhholding patronage (politically dic- 
tated appointments to office). Many appointments, 
how'ever, are subject to “senatorial courtesy.” 'This 
custom prescribes that the Senate confirm appoint- 
ments according to the wishes of the senator or sen- 
ators from the state concerned, if they belong to 
the president’s political party. 

Salary and Personal Allowances 
The first president, George Washington, was paid 
a salary of $25,000 a year. The amount increased to 
$50,000 in 1873 and to $75,000 in 1909. Since 1949 
the president has been paid $100,000 a year. 

In 1906 Congress provided $25,000 a year for travel 
expenses. In 1946 this was increased to $40,000. In 
1949 Congress added an aUowance of $50,000 a year 
for other expenses. The president can draw upon this 
$90,000 merely by certifying that it was spent. 

The president also receives many other benefits. 
The government provides an executive mansion, 
called the White House, for the president and his 
family (see IVhite House). The Air Force maintains 
an airplane for his use. He can use Navy ships for 
sea travel. The government provides a private car for 
railroad travel; but the president pays the fares for 
members of his party. Private companies gladly 
furnish automobiles for use by the president and his 

Succession to the Presidency 
The Constitution provides that if the president 
dies or is unable to perform his duties for any rea- 



HOW THE STATES HAVE VOTED FOR PRESIDENT 


STATES 1856 

ALABAMA 9 

ARIZONA 

ARKANSAS ' 4 

CALIFORNIA 4 

COLORADO 

CONNECTICUT 6 

DELAWARE j 3 

FLORIDA I 3 

GEORGIA 10 

IDAHO 

ILLINOIS 11 

INDIANA _ 13 

, IOWA I 4 


KANSAS 


KENTUCKY 


LOUISIANA 


MAINE 


MARYUND 


MASSACHUSEUS 


MICHIGAN 


MINNESOTA 


MISSISSIPPI 


MISSOURI 


MONTANA 


NEBRASKA 


NEVADA 


NEW HAMPSHIRE 


NEW JERSEY | 7 

NEW MEXICO 


NEW YORK 


NORTH CAROLINA 10 
NORTH DAKOTA ' 


OHIO 


OKLAHOMA 


OREGON 


PENNSYLVANIA 


RHODE ISLAND 


SOUTH CAROLINA 


1 1860 

1864 

1868 

1872 

1876 

1880 

1884 

1888 

1892 

1896 
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1904 

1908 

1912 
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7 

3r 

10 
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2 t>j/ 
6 
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13 

6 

7 

13 

8 

7 

1 6 

6 

3 

6 
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3 

** 

6 

3 

6 
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4 

4 
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5 
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11 

11 

12 

12 

13 

13 

13 

13 

13 

14 

14 

14 
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( n 

16 

16 

21 

21 

21 

22 

22 

24 

24 

24 

27 

27 

29 

29 

29 

i « 

13 

13 

15 

15 

15 

15 

15 

15 

IS 

15 

15 

IS 

15 

'5 

IS 

1 ^ 

6 

8 

11 


11 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 


Admilted 1861 


3 

3 

5 

5 

5 

11 

11 

12 

12 

12 



10 

10 

13 

13 

10 

10 


8 

8 

8 

13 1 

13 

13 

11 1 

11 

11 

5 

5 

5 

8 

8 

8 

15 

15 

15 


Admitted 1889 



Admitted 1867 
Admitted 1864 


.1 7 |4|3 


1 9 1 9 I 9 

Admitted 1912 


9 I TO 
Admitted 



2 22 23 


Admitted 1907 



11 12 
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23 23 
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1928 

1932 

1936 

1940 

1944 

1948 

1952 

STATES 


12 

11 

11 

11 

11 


11 

/UEAVA 

111 

3 

3 

3 

3 

4 

4 

4 



B 

9 

9 

9 

9 

9 

8 

ACM’oAS 


13 

22 

22 

22 

25 

25 

32 

CAllfC^MA 


B 

B 

Bl 

6 

6 

6 

6 

C01CCA?D 


B 

8 

8 

8 

8 

8 

8 

CONNCCUCUr 


B 




3 

3 

3 



B 

B 

Bl 

warn 

8 

8 

10 

ricpjoA 




12 

12 

12 

12 

12 

Ct0-'‘.IA 


i 

i 

4 

4 

4 

4 

4 

IDAHO 


29 

29 

29 

29 

28 

28 

27 


bL 

15 

U 

14 

14 

13 

13 

13 

r.riANA 

a 

13 


11 

11 

10 

10 

10 

i:r.A 

s 


KM 

9 

9 

8 

8 

8 

rxv.KZ 

a 

13 

11 

11 

11 

11 

11 

10 

rtSiL'cn 

a 

10 

10 

10 

10 

10 


10 

LC-JSIA’U 

1 ‘ 

6 

5 

5 

5 

5 

5 

5 

fXf.t 

s 

8 

8 

8 

8 

8 

8 

9 

vasylano 


18 

17 

17 

17 

16 

16 

16 




19 

19 

19 

19 

19 

20 

net' zn 



11 

11 

11 

11 

11 

11 

CiN'iCSOU 

ICl 


9 

9 

9 

9 


8 


a 

18 

15 

15 

15 

15 


13 



jL 

KB 

4 

4 

4 

4 


VOMA'JA 


8 

Bl 

mnm 

B 

6 

6 


tiEFOASr/ 

a 


3 



3 

3 


KtVAOA 

n 

n 

4 

4 

4 

4 

4 

f 

riEW HAVPSHIPE 


k 

16 

16 

16 

16 

16 

16 

f.cw JEPSCir 


3 

3 

3 

3 

4 

4 

4 

(lEW l/EXICO 

12 

iS 

47 

47 

47 

47 

47 

45 

NEW YORK 

12 

13 

13 

13 

14 

14 

14 

riOPTH CAfiOllllA 

5 

5 

4 

4 

4 

— 

4 

4 

t.OPIH OAVOTA 

u 

2i 

26 

26 

26 

25 

25 

25 

OHIO 

10 

10 

11 

11 

11 

10 

10 

8 

OKIAHOVA 

5 

5 

5 

5 

5 

6 

6 

6 

ORFcon 


38 

36 

36 

36 

35 

35 

32 

PUINSYLVAHIA 


5 

4 

4 

4 

4 

4 

4 

RHODE ISLAIIO 

9 

5 

9 

8 

8 

8 

8 


8 

SOUTH CABOLIHA 

5 

4 

4 

4 

4 

B 


SOOTH DAKOTA 

12 

11 

11 

11 

12 

mss 

11 

TEIHIESSEE 


_ 20 

23 

23 

23 

23 

23 

24 

TEXAS 


4 

4 

4 

4 

4 

4 

4 

UTAH 


4 

3 

3 

3 

3 

3 

3 

VEPMOMT 

1^ 

7 

8 

'c?' 

CjrS 

12 

11 

11 

11 

11 

11 

12 

VIRGINIA 

7 

8 

8 

8 

8 

8 

9 

VIASHlflGTON 

8 

8 

8 

8 

8 

8 

8 

WEST VIRGINIA 

12— 

12 

12 

12 

12 

12 

12 

VIISCOIISIII 

_3 ^ 

m 

IB 

3 

3 

3 

3 

viyomiiig 

Hoover 








Roosc. 

veil 

472 

Roose- 

velt 

523 

Roose- 

velt 

449 

Roose- 

velt 

432 

Truman 

303 

Eisen- 

hower 

442 

Smilh 

■Ln 

Hoover 

59 

Laniion 

8 

V/illWe 

82 

Dewey 

.99 

Dewey 

.189 

Steven- 

son 

89 


son, the vice-president shall become president. The 
Constitution provides that if the vice-president dies 
or is otherwise unqualified, either before or after 
assuming the presidencjq Congress can say who 
shall hold the office until the next election. 

In ISSG Congress passed a law which gave the 
succession to members of the Cabinet in the order 
in which their departments were established. In 
1947 President Truman signed a new law giving the 
following order of succession ; vice-president; speaker 
of the House; president pro tempore of the Senate 
(who would have been chosen when the vice-presi- 
dency was vacated); and then the Cabinet sec- 
retaries in this order — state, treasuriq defense, 
attorney general, postmaster general, interior, 
agriculture, commerce, and labor. 

The Number of Presidents 

Some writei-s have mistakenlj’ held that Jolin Han- 
son of Maryland was the first president of the 
United Slates. This confusion arose from the daj'S 
when the colonies were held together by the Articles 
of Confederation. At that time the Continental Con- 
gress called itself “The United States in Congress 
Asscml)led”; and for a time Hanson was president 
of the Congress. But the office of president of the 
United States did not originate until the Federal 
Constitution was adopted in 17S8. 

Confusion has also arisen over the number of 
presidents since George \yashington. In 1884 Grover 
Cleveland was elected as the 22d president. In 1888 
he was defeated by Benjamin Harrison, who became 
the 2.3d president. But in 1892 Cleveland was re- 
elected. Was he the 24th president or still the 22d? 

In 1950 the editors of the Congressional Directory 
decided to count Cleveland as the 24th president 
in his second term. William McKinley thereby be- 
c:imc the 25th president, and so on. (For a table of 
the presidents, see President in the Fact-Index.) 


The chart at the left shows how each state cast its 
electoral votes in every election since 1850, the first 
election in which the Republicans nominated a candi- 
date. Eleven Southern states lost their votes during 
and after the Civil War. The largest electoral vote 
in history was given to F. D. Roosevelt in 1936. 

KEY TO CHART 


□ 

□ 
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j REPUBLICAN 


j DEMOCRATIC 


J SPLIT VOTE 


1 AMERICAN 


1 S. DEMOCRATIC | 



CONSTITUnONAl 
UNION PARTY 

POPULIST 

PROGRESSIVE 
(T. ROOSEVELT) 

PROGRESSIVE 
(LA FOLLEHE) 

STATES' RIGHTS 
DEMOCRATIC 


The chart also shows that in six elections presiden- 
tial candidates representing minor parties have polled 
electoral votes. The candidates, the votes they received, 
and the year are: Fillmore, 8 (1856); Breckinridge, 72, 
and Bell, 39 (1860); Weaver, 22 (1892); Roosevelt, 88 
(1912) • La Follette, 13 (1924) ; and Thurmond, 39 (1948). 
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Pretender. A claimant to a throne, especially an 
heir of a deposed line, is called a “pretender.” In 
British history the name is applied especiallj' to 
the son and grandson of the exiled James II. Many 
English and Scottish nobles remained faithful to 
this Roman Catholic branch of the house of Stuart. 
They were called “Jacobites” from the Latin Jacobus, 
for “James.” 

The deposed king died in 1701. The French court 
then proclaimed his 13-year-old son, James Stuart, 
“James III, king of England and Scotland.” James 
failed in an attempt to invade Scotland in 1708 and 
again failed in 1715. He is called the Pretender or 
the Old Pretender. 

His son, Charles Edward, born in Rome in 1720, is 
known as the Young Pretender. Because of his charm, 
he was also called Bonnie Prince Charlie. In 1745 
he landed in western Scotland and soon had a High- 
land army to support him. He invaded England, but 
retreated when English Jacobites failed to rise to his 
support. In April 1746 the British crushed his army 
in the battle of Culloden Moor, near Inverness. 
Charles fled to the outer Hebrides, where a Scottish 
girl. Flora Macdonald, disguised him as a woman and 
guided him to safety. Finally he escaped to France. 
Long before his death, in 1788, the Stuart cause had 
ceased to be of importance. (See also English His- 
tory; James, Kings of England.) 

Primary elections. About the end of the 19th 
century there developed in the United States wide- 
spread hostility to some of the practices of politi- 
cal parties. One of the chief targets of criticism 
was the system of nominating all candidates for pub- 
lic office by party con- 
ventions. Out of this 
criticism grew the di- 
rect primary, or “nom- 
inating election.” Its 
aim was to give the 
voters a fair chance to 
nominate candidates. 

Originally the lead- 
ers of each political 
party met in caucus to 
nominate party candi- 
dates. But beginning 
about 1828 candidates 
were nominated by lo- 
cal and national con- 
ventions. Many peo- 
ple came to believe, 
however, that this 
system gave party 
leaders too much con- 
trol over the choice 
of candidates. 

In 1903 Wisconsin led the revolt by adopting a 
state-wide primary law. The movement spread until 
today practically all states have adopted primary elec- 
tions to nominate local, county, and state officers 
and members of Congress. Details of the system vary, 


but in most states names of candidates are placed on 
the ballot by petitions signed by a certain number of 
voters. Usually nomination goes to the candidate 
receiving a plurality of votes, but some states require 
a particular percentage of the vote cast. The primary 
is the common method of electing party committee- 
men and delegates to the national conventions. In 
about one third of the states the primary is also used 
to express a preference for presidential candidates, 
but the result of the vote is usually not binding on 
the convention delegates (see Elections). 

Some primaries are “open” and some are “closed.” 
At the open primary the voter is given the ballots of 
all parties and is allowed to mark the one he washes. 
Most states use the closed primary. Here an effort 
is made to restrict voting for party candidates to 
members of that party. There are different methods 
in different states. Sometimes the intention to sup- 
port the nominees of a party at the next election de- 
termines party membership; or it may be decided by 
the person’s vote at the last primary election; or by 
his answers to questions which the party prescribes. 

The direct primary has not cured the ills of party 
politics. However, it offers a chance to defeat a 
plainly unfit candidate or to nominate one who is 
well qualified. 

Primrose. The name primrose is given to many 
flowers of two different families. The best known are 
the English primrose, celebrated in poetry and song, 
and the evening primrose of North America. 

The English primrose is a dainty httle flower with 
a yellow blossom about an inch across. It has five 
petals and five stamens. It is a spring-blooming peren- 
nial. It does not grow 
wild in America, but re- 
lated species are culti- 
vated in gardens. The 
cowslip is one of the 
primroses (see Cowslip). 

The evening primrose 
grows in dry fields from 
Labrador to Floiida 
and west to the Pacific 
coast. It is a biennial, 
blooming the second 
j'ear from early sum- 
mer until frost. The 
first jmar it develops a 
broad, flat rosette of 
leaves. The second year 
a coarse stalk three to 
six feet tall springs 
from the rosette. The 
yellow blossoms, one 
to three inches across, 
have four petals and 
eight stamens. They open one at a time at sun- 
dow'n. (For illustration in color, see Flowers.)^ The 
scientific name of the English primrose is Primula 
vulgaris (family Primulaceae) ; of the evening prim- 
rose, Oenothera biennis (family Onagraceae). 


THE OXLIP, AN ENGLISH PRIMROSE 



The oxhp Primula elatior is a close relative of the cowslip. It differs 
from It m havmg a flat, open coroUa. The pale yellow flowers rise from 
a rosette of fleshy leaves. 
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PRINCE EDWARD ISLAND 

mNCE EDWARD I of the Gulf 

tional park. At the west end is 
Green Gables, the white farm- 
house made famous by Lucy 
Maud Montgomery’s story for 
girls, ‘Anne of Green Gables’. 

Along the south shore, low, 
crumbling cliffs of red sand- 
stone face Northumberland 
Strait. The interior is a low- 
land plain, relieved by a chain 
of gently rolling hills. No- 
where do they rise more than 
450 feet above sea level. The 
rich, red soil is a sandy clay 
loam, fertile and easily culti- 
vated. About 90 per cent of 
the island is under cultivation. 

The climate is cool and 
damp, being tempered by the 
waters of the gulf. It is uni- 
form throughout the island, 
since no part is more than a 
few miles from the sea and 
there are no high elevations. 
The average annual rainfall of 
39.5 inches is evenly distrib- 
uted throughout the year. 
Snows are heavy, totalmg 80 
inches. Temperatures at Charlottetovm range from a 
mean average of about IS"* F. in January to 65'’ F. 
in July. 

With a 6ne climate, fertile soil, and long coast line, 
it is not surprising that the people make their living 
as farmers and fishermen. There are no minerals, few 
forests, and manufacturing is confined to canning 
and preparing food products for export. 

The island’s high-quality potatoes are famous. 
Seed potatoes are shipped to growers in Canada and 
the United States. Hay, clover, oats, turnips, for- 
age beets, barley, wheat, and fruit are raised. Live- 
stock for breeding purposes is shipped to all parts 
of North America and the United IGngdom — particu- 
larly bacon hogs, cattle (the entire island is free 
of bovine tuberculosis), and horses. Poultry are 
also raised in large numbers. Dairying and the manu- 
facture of butter and cheese are important. 

Prince Edward Island pioneered in silver fox farm- 
ing. The industry was founded by Robert T. Oulton 
and Sir Charles Dalton, whose experiments with the 
breeding of foxes began in the 1880’s. Federal and 
provincial breeders’ associations co-operate to im- 
prove the quality of the 
foxes and to market the 
pelts. Breeding stock is 
shipped to other Canadian 
provinces and to many 
foreign countries. The fed- 
eral government main- 
tains an experimental 


'"*1” business thorouchfare of Charlottetown, the capital of the 
of landiocked harbor. In the left background rise the spires 

du ijunstan s Basilica. Broad, tree-shaded streets lend charm to the city. 

Pnf ISLAND. In the soutlicm arm 
nnA Ltiwrcncc lies Canad.a’s smallest 

moat densely populated province. Tlie Micmac 
t? “IJed it Abcgwcif, “Tiic Home Cradled on 
so ft, ^^tensivc cultivation has made it known 
ss the “Garden of the Gulf.” 

hbnrf occupies a charming crescent-shaped 

~ (2,184 square miles) is only a little 

12f)* that of the state of Delaware. It is about 

*^Jong and from 2 to 34 miles wide. North- 

Eenfllt 'vhich is from 9 to 30 miles wide, 

Scofi T trom New Brunswick and Nova 

lipo f ^ south. Cape Breton Island 

«es to the east. 

the their estuaries almost meet across 

them only a narrow isthmus between 

tieoim ’^*los wide at some points. Be- 

t^oroui?h*^P Malpeque bays at the west end and Hills- 
the jgt , ^ ^t the east end nearlj’’ meet and divide 
into three sections. Rivers are short 


and fk 7 - 1 ^"“00 sections, itivers are snort 

boroii~t n- coaches their headwaters. The Hills- 


-rj, - — iiuiiuwai'Cic. jliiu 

Therp an estuary of the bay, is the longest, 

^^®3h-water lakes. Broad, sandy beaches, 


'Srf 

Of hoJ , stretch 

d '">■>> Now Ion- 


has Tracadie Bay 
been made - -- 


a na- 


STi/cnf.— North to south, greatest distance 34 miles; east to west, 
about 120 miles. Area, 2,184 square miles. Population (19S1 
census), 98,429. 

Natural features.— Lowland country rrith gently rolling hills,- mghest 
point, near Montague, 450 feet; lowest point, sea Ic^oL sap- 
S?ateh from Zintad 'to the south by North|™bertad Stot 9 
to 30 miles wide. Malpeque, ^^eque, 
largest of many bays and inlets. Chief nver. Hillsborough. 

Produefs.— Potatoes, hay, clover, oats; 

processed fish, feeds; lobsters, cod, smelts, for furs. 

Cifics.-Charlottetown (capital). 15.887: Summerside (town). 6,547. 
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station at Summerside to study the habits and needs 
of these animals. 

Oysters and lobsters are taken in the island’s bays, 
and from the nearby “Banks” come cod, herring, 
smelts, and mackerel. Butter and cheese, processed 
fish, poultry and stock feeds, and fruit and vege- 
table preparations are the chief manufactures. 

Communications are important to an island. A fed- 
eral government ferry carries railway freight and 
passenger trains, automobiles, and passengers from 
Cape Tormentine, New Brunswick, to Port Borden on 
the island, where connection is made with the rail- 
road and fine highways. An automobile and passenger 
ferry also operates between Wood Islands and Pictou, 
Nova Scotia. Daily air service is maintained summer 
and winter. Ships from other parts of Canada, the 
United States, and the West Indies call at the fine har- 
bors on the east and south coasts. There are no har- 
bors on the north, where the winds of the gulf pile 
up low sand bars at the mouths of the rivers and bays. 

Cities and Resorts 

Charlottetown, the capital of the province, is the 
only city (population, 15,887). It commands a beauti- 
ful landlocked harbor at the confluence of the Hills- 
borough, Yorke, and Eliot rivers. The Provincial 
Building has been in use since it was completed in 
1847. The Confederation Chamber in this building 
is preserved as a historical museum. Here was held 
(1864) the first of a series of conferences which led 
to the confederation of Canada three years later. A 
pork-packing plant, lobster canneries, condensed-milk 
and fox-biscuit factories are among the industries. 

Summerside (population, 6,547), on Bedeque Bay, 
is the center of the oyster fisheries and fox-fur industry. 
Kensington and Georgetown are popular resorts. 

The People, Their Schools, and Government 

The people of Prince Edward Island are chiefly 
of Scottish, English, and Irish descent. About 15 per 
cent are descendants of the early French settlers 
known as Acadians, and a few Micmac Indians (257) 
remain. Ninety-two per cent were born on the island, 
and 6 per cent in other Canadian provinces. It is the 
most densely populated of all the provinces (45.1 
people to the square mile). 

The public schools are supported by the communi- 
ties in which they are located, with some help from the 
provincial government. St. Dunstan’s University and 
Prince of Wales (junior) College, in Charlottetown, 
are the chief centers of higher learning. The island’s 
libraries are among the best in the nation. They are 
supported by the province on the basis of annual 
grants from general revenue. A headquarters library 
distributes books to 24 branches throughout the prov- 
ince. A local committee provides library quarters. 
Rural schoolteachers are able to borrow book collec- 
tions for a period of two or three months. 

A lieutenant governor, prime minister, and execu- 
tive council head the government. The legislature con- 
sisted of two chambers until 1893, when it was made 
a single elective assembly. It has 30 members, who 
serve for five years. They are divided into two groups 


— 15 assemblymen, elected by general suffrage, and 
15 councilors, elected by property owners only. 

History of the Province 

Jacques Cartier visited the island in 1534. He 
described it as a land of “wonderfully beautiful” trees 
and rich soil, covered with fruit, berry bushes, and 
wild grain. “It is the besUtempered region one can 
possibly see.” The island was first settled by the 
French, who held it for many years as a fishing sta- 
tion. It was known as He St. Jean. Its capital, now 
Charlottetown, was called Port la Joie. 

The intercolonial wars between France and England 
for the possession of North America left the island 
little disturbed. When the English obtained Acadia 
by the Treaty of Utrecht in 1713, some of the French 
moved across the strait to Prince Edward Island, 
which had remained with France. In 1758 the island 
was occupied by the British and a partial expulsion 
of the French took place, corresponding to the exile 
of the Acadians from Nova Scotia a few years earlier. 
In 1763 the Treaty of Paris ceded the island with 
the rest of Canada to Great Britain. At first it was 
joined to Nova Scotia, but it became a separate col- 
ony in 1769. In the winter of 1798-99 He St. Jean 
was renamed for Prince Edward, duke of Kent, who 
became the father of Queen Victoria. The capital had 
been renamed previously for Queen Charlotte in 1768. 

In 1767 the entire island was divided into town- 
ships and allotted by ballot to persons in England 
who had claims against the government. This system 
of absentee ownership caused discontent among the 
tenants until Prince Edward Island joined the Do- 
minion of Canada in 1873. The landlords were then 
forced to sell their holdings to the federal govern- 
ment, which resold the land to the tenants. 

British Settlement and Confederation 

English, Scottish, and Irish settled all parts of the 
island. United Empire Loyalists came from the 
United States at the end of the American Revolution. 
In 1803-4, Thomas Douglas, earl of Selkirk, settled 
about 800 Scottish Highlanders on his own holdings 
on the island. These freedom-loving people engaged 
with the other Canadian colonies in a long struggle 
for responsible government by democratic rule (see 
Canadian History). In 1851 the first representative 
government was formed, with George Coles as prime 
minister. Resentment over payment of rents to land- 
lords living in England and other economic difficulties 
led to proposals for a union of the maritime colonies. 
A convention met in Charlottetown in 1864. It was 
joined by delegates from Upper and Lower Canada 
(Ontario and Quebec) and resulted three years later in 
the formation of the Dominion of Canada. Prince 
Edward Island did not join the confederation, how- 
ever, until 1873, when it received assurances that the 
federal government would take over the railroad and 
ownership of the land would be vested in the tenants. 

The population, after reaching a peak of 109,078 
in 1891, declined to 88,038 in 1931 by emigration. By 
1951 it was 98,429. (For Reference-Outline and Bib- 
liography, see Canada; Canadian History.) 
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Turning WORDS and PICTURES info PRINT 
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This giant press at the Clement plant in Buffalo, N. Y., turns the press^ ^^mechMism^t the delivery end of 

It prints four colors on each side of the sheeUhat runs continuously t |j ®P j-gajy for binding into the magazine. 

the press (right) cuts and folds the sheet into groups of pages, caliea signaiures, ica / 



Printing. Every day around the world millions 
of words and pictures march into print. They fill 
newspapers, pamphlets, magazines, and books. They 
cover advertising displays, signs, and cards, boxes, 
^gs, labels, and wwappers. Pictures and desi^s 
decorate countless miles of w'allpaper, gift wrapping 
Pnper, and fabrics. 

pie presses that turn out these vast quantities of 
printed matter are complicated machines. Yet the 
principle of printing is extremely simple. A child 
prints when he puts his grimy hand on a clean wall, 
ping a rubber stamp is printing; so is making de- 
^gns with a linoleum block. Such blocks and stamps 
leave their inked marks on paper. They can be used 
O'er .and over to make exactlj'^ the same marks, or im- 
pressions. The main job of printing presses, such as 
he giant shown at the top of this page, is to make 
hou^ands or millions of identical inked impressions at 
a aerj' rapid speed. 

Ilubher stamps and linoleum blocks are made by 
cutting away from the surface everj’t;hing but the di^ 
'’gn itself. This cutting away leaves the design raised, 
'f lu relief. Relief designs of letters and pictures 
■arm the basis of the most widely used modem method 
printing. This method is called letterpress, be- 
^'r.e the raised letters press against the paper to 
•^'■e their mark. 

Letterpress Printing Begins with Type 
_ 0 form the lines of words for letterpress, printers 
A lype. A piece of tvpe (or more simply, a t} pe) 
length of lead' alloy about an inch high and 
■•‘h n raised letter or other character .at one end. 

flwut type and the cases that hold it is tolc m 
article on Type and Typography.) 


The worker who gathers the type for a page of let- 
terpress printing is called a compositor. Always 
in front of him is a typewritten copy of the mate- 
rial to be set up, with “layout” instructions that 
guide the width of lines. For small or especially com- 
pUcated jobs the compositor may set the type by 
hand. He selects individual types from a ca^e and 
sets them in a metal composing stick. The stick is a 
shallow tray, open on one side and small enough to be 
held in one hand. One wall can be moved to make the 
stick wider or narrower, depending upon the width of 

the line to be set. _ , rr.i •* 

Setting type by hand is slow work. The compositor 

may accidentally drop the stick and jumble, or pic 
the type. If the type is to be used again, it must 
be distributed by hand back to the c^se. After several 
u=es the t3'pe face wears down and no longer prints 

To speed the work and to have new type for each 
u=e, most type is set on automatic typesetting ma- 
chines Operators punch out their copy on ke\- 
boards, and the machines respond after a series of 
operations by casting new type from molten metal 
The Linotype and Intertype machines produce a line of 
characters in one piece; the Monotype line i- m.adc up 
o individually east types Type cast by any of these 
machines can lie remelted and re-used. {See also Lino- 

t\*nG; ^lonotypc.) . 

One difference between an ordinal^' typewntten 
nace and a printed page is that the right-hand margin 
Fn nrint i= alwavs even. The cnrni>o=itor or the ma- 
chine operator keep= the margin even by jusUj;png 
F- ch line a^^ he set- it. If the nm<i- fad to cornpictcly 
fi 1 the line to its prowr wirltii, be insert- extra 
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SETTING TYPE IN A STICK 



From an open case, this compositor is settmg type m the "stick” 
held in his left hand. His “copy” is under his left forearm. The closed 
cases in the rack hold other sizes and styles of type. 

between words or even between letters. If there is 
nearly enough room for another word, he can insert it 
by reducing the spaces between words. If more space 
is wanted between lines, he inserts thin Uads (pro- 
nounced “leds”) or thicker slugs. 

Assembling the Lines of Type 
The lines of type are assembled in a long metal 
tray, called a galley. When the galley is full, a few 
impressions, or proofs, are taken on a small proof 
press. A proofreader studies these carefully and 
marks all the errors that may have been made. Guided 
by the marked proof, the compositor corrects the 
type. Another proof may then be “pulled” and sent 
to the writer or editor for any further changes. 

Now the type is ready to be arranged into pages. 

The compositor transfers the proper number of lines 
to make up a page from the galley to a hollow rec- 
tangular frame, called a chase. Then a lock-up man 
locks the pages of type securely in the chase with 
wooden or metal blocks, called furniture, and with 
metal wedges, called quoins. 

Turning Pictures into Print 
In letterpress printing, pictures— like words— 
must be turned into relief surfaces, called relief 
engravings. Modem letterpress printing can use all 
kinds of pictures— drawings, paintings, photographs, 
diagrams, and "color transparencies.” These are 
transferred to metal plates by photography, so the 
process is called photoengraving. To make an engrav- 
ing of a simple line drawing (called a line plate) the 
engraver first photographs the drawing. Then he 
develops the negative and uses it to make a “print” 
on a sensitized metal plate, usually zinc. In an acid 
bath, all but the lines of the dravdng are eaten away 
from the surface of the plate. The lines stand in 
relief, ready for use in printing. 


A photograph or painting is made up of shades, 
or torws, rather than lines. To make a photoen- 
graving of a toned picture, the engraver photo- 
graphs the original through a fine screen, called 
a halftone screen. The screen pattern breaks 
up the negative into uniformly spaced dots of 
varying size. The negative is then printed on a 
sensitized metal plate, usually copper; and in the 
acid bath all but the dots are eaten away. These 
dots stand in relief, and in printing they blend 
together to form replicas of the original tones. 
The larger dots form deeper tones and the smaller 
dots, lighter tones. (See also Photoengraving and 
Photolithography.) 

The fine or halftone plates are mounted on 
blocks that raise them to exactly the same height 
as the type. Then they can be held in the chase 
along with type for printing a page of words and 
pictures. 

Making Duplicates of Type and Engravings 
Letterpress printing can take place directly 
from type and engraving plates. Sometimes it is 
necessary to make duphcates of these in the form 
of electrotypes or stereotypes. One reason is that 
type wears down on long press runs. Another 
reason for making several duphcates is that the 
same page can then be printed on several presses at the 
same time without setting new type and making new 
engravings. A third reason is that one type of press, 
the rotary press, holds its printing surface on a cyhn- 
der and thus cannot use a flat chase. Electrotypes and 
stereotypes can be curved to flt these cylinders. {See 
also Electrotyping; Stereotyping.) 

A press chase can be large enough to hold 64 book 
pages or small enough to hold a single business card. 
For printing books with average-sized pages, a 32- 
page chase is often used. The chase, together with its 
t^e or plates, is called a form. The form prints a 
single large sheet, which is later folded into a sequence 
of pages. 

Arranging the pages within a form must be done 
with great care. After the sheet is folded the pages 
must appear in proper order and with even margins. 
(See also Books and Bookmaking, section “Steps in 
the Making of a Modern Book.”) 

Printing by Lithography 

Type and engravings, or their duplicates, impress 
their inked relief surfaees on paper. Printers also 
use a method called lithography to transfer inked 
plane surfaces on paper. The method is based on the 
fact that ink, being greasy itself, will stick to a 
greasy surface but will not adhere to a water-covered 
surface. 

The word lithography comes from Greek words 
meaning “stone drawing.” Early Uthographers (and 
those who practice it as a fine art today) drew pictures 
with a grease crayon on a stone surface. The open 
areas were covered with a thin film of water. Ink 
applied to the whole surface stuck to the crayon 
lines only. When paper was pressed down on the stone, 
it picked up the inked design {see Lithography). 
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For modern commercial printing, a metal plate 
instead of a stone is used, and the picture is 
photographicallj" printed on the sensitized sur- 
face of the metal. Thus the commercial method is 
called photolithography. The image on the metal 
is chemically treated to attract ink, just as 
the crayon lines do. To put words on a photo- 
lithograph plate, the “copy” is usually first 
set in type. A proof of the type is photographed 
and is thereafter handled in the same way as a 
picture. 

Inked lithographic plates can transfer their 
impressions directly to paper. Much better re- 
sults come when a soft rubber “blanket” picks up 
the inked impression first, then transfers it to 
paper. This printing process is called offset 
lithography, because the impression is first “off- 
set” on to the rubber. 

Printing by Gravure 

Besides relief (letterpress) and plane sur- 
face (lithography) processes, printers use gravure. 

A gravure plate is the reverse of a letterpress 
plate. Letterpress prints from a raised design; 
gravure from a depressed design. Such a below- 
the-surface design is called an intaglio. 

The commercial method is called photogravure, be- 
cause the original picture is photographically trans- 
ferred to a sensitized metal surface. A screen is 
used, as in photoengraving, but it may have a much 
smaller mesh. An acid bath eats away the design, 
leaving it depressed as a pattern of tiny pits, or wells. 
These wells are uniformly spaced but they vary in 
depth. As in photolithography, words may be photo- 
graphed from a proof sheet and thereafter treated 
as a picture. Nearly all gravure printing is done on 
rotary presses. These use cy- 
lindrical printing plates; so the 
gravure surface is part of a 
cylinder. 

To print, a thin ink is 
applied to the whole de- 
sign, filling the wells and 
covering the surface. Then 
u “doctor blade” wipes the 
surface clean. The wells, of 
yarying depth, deposit vary- 
Mg amounts of ink on the 
paper and thus re-create the 
original tones of the picture. 

Printing Presses 
The rnain job of a printing 
press is as its name suggests 
^to press the inked form and 
00 paper together. Presses 
^ually perform many actions 
ey move the paper along 
^ough the whole printing 
process, print on one or both 
® ^ in one or more colors, 
ood sometimes cut and fold 
^oe paper. 


LAST-MINUTE 


CORRECTIONS BEFORE PLATING 



This compositor is making final corrections in a form already partially 
locked up in a special foundry chase. When he has finished, the form 
wilf go to the foundry to be made into an electrotype plate. 


Letterpress printing has the widest choice of presses. 
In addition to certain “hand” presses for specialized 
work, it can use a platen, a cylinder, or a rotary press. 
(These are shown in the diagrams on a later page.) 
Except when stone surfaces are used, lithography 
uses a rotary press. Gravure uses a rotary press 
exclusively. 

The platen press is the type most widely used in 
school printing classes and in small print shops. 
The most common design of platen press prints by 


aligning PAGES 


PRESS FORM 



H III" jonn. With his right hand he tightens a set of wedge- 

Here a lofk-uP mm ^es up a pres ^ furniture. The folded-back paper is a semi- 


shaped quoins. ^^®^^g^^ed^heet that guides Re alignment of pages.' 
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READYING A MULTICOLOR ROTARY PRESS 



rotary press. Plates on the ipper cylinder print one color, and the 

lower plates print a second color on the same side of the paper. 

squeezing the paper between the flat platen and the 
inked form. Because yf the way these two surfaces 
open to receive the rjaper and close to print it, the 
platen press is some^es called a “clam shell” press. 

The paper can be into the press by hand or by 
pneumatic suctionpups. 

The platen H^f is a flat steel slab covered with 
paper boardaiid paper. The top sheet is pulled tight, 
like a do*mhead, and is thus called a tympan sheet. 

This fffves the platen a slight cushioning quality as it 
pr^^s the paper against the ink form. To over- 
.^me any irregularities in the height of the type or 
plates in the form the paper packing can be built 
up slightly. This adjustment is called make-ready. 

It takes place after the pressman studies a trial 
printed sheet and sees if any areas have printed 
unevenly. He then builds up corresponding areas 
on the platen with thin pieces of paper so that all 
parts of the form will print with equal pressure. Similar 
problems of make-ready are also solved on cylinder 
and rotary presses. 

On the cylinder press the printing form is held on 
a flat bed. The bed itself moves forward under a 
turning impression cylinder to print a sheet of paper. 


Then it moves back under inking rollers to get a 
fresh coat of ink. Meantime the rotating impres- 
sion cylinder discharges the printed sheet and 
picks up a blank sheet. Both the platen and the 
cylinder presses are sheet-fed. This means that 
individual sheets, rather than a continuous roll, 
or web, pass through the press. 

The rotary press has one or more sets of two 
cylinders. The plate cylinder holds the curved 
electrotype or stereotype plates, and the impres- 
sion cylinder provides the pressure. The paper 
passes between the two and may be in the form 
of cut sheets or in a web, or roll. With a con- 
tinuous web passing between the constantly turn- 
ing rollers, the press can run very fast. A news- 
paper press, foi example, can make 30,000 or 
more impressions an hour. 

The rotary press is usually a perfecting press; 
that is, two sets of cylinders are arranged so 
as to print on both sides of the paper as the 
web passes through the pi ess. When gravure 
plates are used on web-fed rotary presses the 
process is called rotogravure. 

Color Printing 

Words are nearly always printed in black ink 
and pictures usually appear in black and white. 
Many pictures take on added meaning and beauty 
when they are printed in two or more colors. To 
achieve a blend of different colors on a page, 
there must be a separate plate or form for each 
color of ink used. The different inks, printed 
one on top of another, combine to form additional 
colors. (How the separate plates are made from 
one original picture is told in the articles on 
Color and on Photoengraving.) Any of the three 
processes — letterpress, lithography, or gravure — 
can be used to print color. 

On platen presses, usually only one color is printed 
at a time. Then the press is cleaned and the second 
color form with its supply of ink is attached. The 
one-color sheets are run through again, and so on 
until the sheet is printed with the maximum number 
of inks, usually four. Printing four or more inks to 
create the full colors of the original picture is some- 
times called process printing. A multicolor rotary press 
has seveial sets of plate and impression cylinders, 
each with its own supply of a different colored ink. 
The web of paper passes from one set of cylinders to 
the next and emerges fully printed at the end. 
other Types of Printing 

Nearly eveiy business, school, club, or organiza- 
tion needs various kinds of printed matter, such as 
form letters and announcements. A printer could do 
this woik but his service might be too slow or too 
costly. For quick, cheap printing these organizations 
have small machines that can be operated by people 
who are not trained printers. 

One of the oldest of these machines is the stencil 
(or Mimeograph, from one of its trade names). “Cu^ 
ting” a stencil means cutting through the thin plastic 
coat on the stencil sheet with a stylus or on a type- 
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writer. Then on the machine, ink is forced through 
the cut-away portions of the stencil to leave an ink 
anpression on paper. 

The hectograph process is useful when only a few 
hundred copies are wanted. The material to be dupli- 
cated is prepared on ordinary paper with 
special hectograph ink. The copy is then 
pressed face down on a gelatin surface. 

The gelatin absorbs the ink from the 
paper and holds it as a reverse image of 
the original. "i^Tien blank paper is 
pressed down on the inked gelatin sur- 
face, enough ink is released to make an 
impression. These operations are mecha- 
nized in modern hectograph machines. 

The Multigraph works like a minia- 
ture rotary press. Instead of a plate 
cylinder it has type set in the grooves of 
a metal drum. Offset lithography meth- 
ods are also used in office machines. 

The copy is prepared on a typewriter, 
which can automatically justify lines 
(see Typewriter). Then it is photo- 
graphed as an offset plate. Other off- 
set plates can be prepared directly on 
the typewriter. 

Xerography uses a device that prints 
without pressure. It is based on the 
fact that certain electrostatically 
charged powders will stick to a surface 
^\ith an opposite charge and then will 
jump to another surface with a higher 
electrostatic charge. The image on a 
xeroprinting plate cylinder is so charged 
and then covered with powder. When 
the plate is turned toward more highly 
charged paper, the powder — ^holding 
the image — ^leaps to the paper. The 
powder stays in place and is heat-bonded 
to the paper. 

Silk screen printing (or serigraphy, 

‘writing on silk”) is widely used for 
^mmercial and art reproduction work. 

The silk screen is first covered with 
wax. The artist makes a design by cut- 
ting away the wax and exposing the silk 
threads beneath. Using the screen as a 
stencil, he prints the design on paper 
oy forcing pigments through the threads. 

Multicolor printing can be done by us- 
Mg one screen for each color. 

Printing’s Long History 
the art of carving rehef or intaglio 
esigns for making impressions began 
'u very ancient times. Early artists 
paired a seal or stamp and pressed 
’ into the wet clay of their pottery. 

Usually to show ownership. Except for 
tablets, the first writing surfaces 
^papyrus, parchment, and vellum — did 
ut take stamped impressions well. 


After paper was invented in China about a.d. 105, 
men carved woodcuts, showing words and pictures. 
They inked these blocks and pressed them on paper. 

One of the earliest known block prints was printed 
in Japan in a.d. 764. When European merchants be- 


THREE TYPES OF PRINTING PRESSES 



This automatic plat- 
en press prints by 
closing the paper 
between the platen 
and the form. As 
the press opens, 
one set of pneumat- 
ic suction cups lifts 
out the printed sheet 
and another set in- 
serts a blank sheet. 
At the same time 
the inking rollers 
move down and ink 
the form. 
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INK PLATE 


PRINTING FORM ON BED 


On the cylinder press the printing form is held on a flat bed. This bed iMves 
under the rotating impression cylmder, wMch hol^ the paper, to prat. Thra 
it moves back again for another coat of ink from the fonn rollers. While the 
form is printing, the form roUers are re-supphed from the mk plate, which 
in turn is fed by the distributing roUers. While the fom is bemg i^ed. the impres- 
sion cylmder discharges the printed sheet and picks up a blank one. 
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gan importing Oriental goods in the 1300’s, specimens 
of block prints came with the silks and spices. Marco 
Polo probably brought block prints from China. 
Europeans first used wood blocks for religious pictures 
and playing cards. Examples of early religious prints 
still in existence are the ‘Brussels Madonna’ (about 
1418) and the ‘St. Christopher’ (1423). 

The Chinese had invented movalDle type about 
A.D. 1040, but they made httle use of it until modern 
times. The Chinese language has thousands of word- 
characters, as contrasted to our 26-letter alphabet, 
so Chinese typography is immensely complicated. 

Europeans began printing from movable type some- 
time before 1450. All the earliest specimens come 
from the Rhine Valley; and a very strong tradition 
credits Johann Gutenberg with inventing the process. 
(See also Gutenberg; Type and Typography.) 

The oldest known specimen of a book printed from 
type is the fragment of an almanac for the year 1448. 
The next oldest printed matter are several examples 
of certain church certificates, called indulgences. 
These were intended for use in 1454; the year is 
printed on them and a space left for the month and 
day to be filled in with pen. The first complete book 
to state the year of its printing is a Psalter in Latin, 
for choir use. This was produced by Johann Fust 
and Peter Schoeffer, and its last page was set Aug. 
14, 1457. Ten complete copies and several frag- 
inents survive. 

Many pieces of early printing can be assigned no 
definite date. Some of them are of cruder workman- 
ship than the 1448 almanac. Of the complete books 
that bear no dates at least one is earlier than the 1457 
Psalter. This is an edition of the Bible in Latin, 
commonly called the 42-hne, or Gutenberg, Bible. 
Most historians accept the tradition that this Bible 
as well as some earlier pieces are the work of Johann 
Gutenberg. A few authorities uphold a rival tradition 
which ascribes the invention of printing to Laurens 
Coster of Haarlem. Still other historians say that 
no single man could have conceived the original idea 
of printing from movable type and carried it out so 
successfully. (See also Books and Bookmaking.) 

The 42-line Bible and the 1457 Psalter are products 
of a highly developed technique. The Psalter is a 
more elaborate work than an ordinary printer today 
could produce in a small shop. Its ornamental ini- 
tials, surrounded by a delicate fihgree pattern, are 
printed in red and blue; the text is in black. The 
register of these colors, that is, their location on the 
page, is exact. Products of modern color presses are 
often inferior in register to the Psalter. 

From the Rhine Valley printing spread through Eu- 
rope with astonishing rapidity. Surviving specimens 
show that it was introduced into the following coun- 
tries at least as early as the j-^ear indicated: Italy, 
1465; Switzerland, 1466; Holland, 1469; France, 1470; 
Belgium, Austria-Hungary, and Spain, 1473; Eng- 
land, 1476; Denmark, 1482; Sweden, 1483; Portugal, 
1487; and Turkey, 1494. Between 1450 and 1500 
more than 8 million books were printed. Records 


exist of 1,125 printing establishments in 259 cities 
during this time. 

Development of the Printing Press 

The first presses resembled the cheese or cider 
presses of the time. They were made of wood and the 
inked type form was held in a bed. The platen was 
screwed down to press a moistened sheet of paper 
against the type. In later designs the platen was held 
stationary and a movable form was pressed against it. 
The type was inked by patting it with a brayer 
daubed in thick printer’s ink. 

In 1804 the earl of Stanhope, of England, huilt the 
first iron press. About the same time hand presses 
operated by levers instead of screws were built in 
America. These were similar to the Franklin and 
Washington hand presses still seen in some small 
shops. Inking by gelatin rollers was the next advance. 
Then the first cylinder presses, powered by steam 
were built in England by two Germans, Frederick 
Koenig and Andrew Bauer. These were put in service 
by the London Times in 1814. Robert Miehle, an 
American, brought the multicolor cylinder press to a 
high degree of perfection in the 1880’s. 

In 1865 William Bullock of Philadelphia introduced 
the web-fed rotary press. This was similar to the 
rotary press of today except that Bullock’s machine 
cut the paper before it passed between the cylinders. 
Curved stereotype plates came in 1868. Before that, 
a machine on which the type was locked to a cylinder 
had been invented by the Hoe brothers — Richard, 
Peter, and Robert — of New York and their associates. 
The Hoe Company had taken over the patents of a 
Boston pioneer, Isaac Adams, and had added many de- 
velopments to printing. The company was one of the 
first to build perfecting presses that printed on both 
sides of the paper in one continuous operation. 
Prisons and Punishments. As soon as firm govern- 
ments became established in the world, men began to 
realize that crime is harmful not only to an indi- 
vidual, but to the state as well. The state imposed 
certain duties upon its citizens and in return it was 
bound to protect their lives and their property. The 
criminal became a public enemy. It was therefore 
the state’s duty to arrest, judge, and punish him. 

For ages punishments were inflicted chiefly in the 
spirit of the old law of retaliation, “an eye for an eye 
and a tooth for a tooth." While this feeling has not 
entirely died out in the popular mind, the laws of all 
civilized states have abandoned the idea of vengeance. 
Punishments now are imposed to protect society from 
criminals by putting them out of the way, either by 
death or imprisonment; to discourage others from 
committing crimes by showing them the fate that 
awaits the criminal; and to reform the criminal. 

The Use of Torture 

Until comparatively modem times, torture was used ^ 
not only as a punishment but to extract confessions 
from the accused and to get evidence in legal trials. 
The practice of torture was supported by Aristotle, 
the Greek philosopher, and elaborately regulated 
in Roman law, which became the basis for all the 
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Mexico’s model penitentiary at Mexico City has a series of ceU houses extending from a central circle like the spokes of a wheei. 
This construction gives each prisoner plenty of light and air in his individual cell. Guards are stationed in the great noodhght tower 
in the center and in the other towers seen at various corners of the wall. 


gruesome medieval legislation of Italy, Spain, France, 
and Germany. In England torture was not authorized 
by common law, but in the days of the Tudors and 
Stuarts it was practised under royal prerogative. 
Condemned men were executed in the most painful 
ways imaginable. Burning at the stake was the pen- 
alty for certain offenses as late as the 18th century. 
At various times criminals were crucified, stoned to 
death, buried alive, torn apart by wild horses, thrown 
In wild beasts, or made to suffer other horrible deaths. 
Frequently prisoners were tortured for days before 
their execution, which was generally public. 

Methods of Execution 

In most of the United States, criminals sentenced 
tn death are electrocuted. In some states they are 
banged and in a few they are put to death with poi- 
sonous gases. In England hanging prevails. Paris 
atill employs the guillotine. Latin American nations 
aae fi^g squads. In almost all nations shooting is 
e miUtary method of execution. 

In the last century the nmnber of crimes for which 
is inflicted has been greatly reduced. Studente 
° criminology have reached the conclusion that it is 
act so much the severity of punishment which puts a 
^?P.to crime as the certainty of punishment. If aU 
cnininals felt sure that they would be caught and sent 
a prison, it would frighten them more than to see a 
aw criminals hanged, while others equally guilty 
Reaped altogether. In 1765 in England there were, 
to Blackstone, no less than 160 offenses for 
^bich a man might be put to death, extentog from 
e pavest crimes to petty thefts. Today, in nearly 
civilized countries, capital punishment (as the 


death penalty is called) is used for only two crimes — 
treason and murder in the first degree. A number of 
nations have outlawed the death penalty in peacetime. 

Minor offenses were formerly punished by flogging, 
branding, and mutilation, which are scarcely less 
repugnant to modem feeling than the medieval tor- 
ture chamber. Scolding housewives were punished 
by the ducking-stool, an instrument something like a 
long well-sweep by which the victim was repeatedly 
ducked in a pond. For such offenses as seditious libel, 
especially in books published without license, giving 
short weight, and brawling, favorite instruments of 
punishment in England or the American Colonies were 
the pillory and the stocks, which pinned the victim’s 
wrists or ankles while he was exposed to derision m a 
public place. The pillory survived as a legal punish- 
ment in Delaware until 1905, and the whipping-post 
is still employed there. But today these forms of 
punishment have virtually everywhere in civilization 
given way to the modern penalties of imprisonment or 
money fines. 

When the practise of inflicting pnson sentences first 
took root, during the 16th and 17th centuries, the 
condition of the prisoners was deplorable in the 
extreme. Prisons were dark fever-breeding filthy dens, 
in which men, women, and children were crowded 
together without ventilation, and with vktually no 
food except what friends supplied or the jailers fur- 
nished for pay. Scarcely less wretched was the lot of 
those who were deported to distant colonies and forced 
to labor on plantations. ^ _ 

The credit for rousing the public conscience to the 
barbarism of such conditions belongs chiefly to the 
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Englishman John Howard (1726-1790), whose horri- 
fying pictures of prison life forced a change in the 
treatment of offenders. Scarcely less influential was 
the work of Elizabeth Fry (1780-1845), a Quaker 
preacher, who spent much of her life ministering to 
unfortunates in prison. A similar work was done in 
the United States by a group of Philadelphia Quakers, 
who began agitating for prison reform immediately 
at the close of the Eevolutionary War, and in 1787 
founded the parent prison reform society. Their 
efforts bore fruit before those of the English reformers, 
so that the United States became the first country to 
set an example to the world of really humane treat- 
ment of criminals. The American prison system, now 
in almost universal use, embodies two main principles; 
the separation of prisoners by individual cells, and 
their employment at some form of labor. 

How Prison Terms Can Be Shortened 

Today a convict can often shorten his term by good 
behavior, or upon recommendation by the proper 
authorities he may be released “on parole.” This 
means that he is freed if he agrees to remain in the 
same state, to avoid bad habits, and to report at 
intervals to parole officials. Sometimes “deferred 
sentences” are imposed; this means sentence is im- 
posed but not enforced so long as the offender’s con- 
duct is satisfactory. “Indeterminate sentences,” now 
given in many states, set the term within certain 
limits, as one to ten years, depending on good behavior 
and the decision of a parole board. 

If it appears that a prisoner has been unjustly 
convicted, he may be pardoned by the governor of 
the state. Most states have pardon boards to investi- 
gate appeals for pardons and report to the governor. 

Young offenders are sentenced to reform schools. 
Here they are taught trades, and an effort is made to 
surround them with good influences so that they may 
return to useful life; but many habitual criminals are 
found to be “graduates” of reformatories. 

Most students of criminology favor changes in the 
present system. Almost all urge a flexible sentence, 
with no definite time limit. Psychiatrists on the 
prison staff would investigate a prisoner’s family back- 
ground and life environment, assign him to his proper 
group in prison, and then study his mental reactions 
and conduct. He would be freed only when the 
psychiatrists decided he was “cured” of his criminal 
tendencies. Hopeless cases would be confined per- 
manently. Since many become criminals in youth, 
psychiatrists urge that every effort be made to help 
first offenders adjust themselves to normal living, 
perhaps in the home under the direction of medical 
and court authorities. Similarly, as many mentally 
backward children become criminals, such children 
should have proper care. {See Mental Deficiency.) 
Prohibition. From almost the dawn of history, 
men have made laws to restrict the sale and use of 
liquor. More than 4,000 years ago, the Babylonians 
sought to control tavern keepers, and laws to this 
end were included in the code of Hammurabi. 


In America, restrictive legislation on liquor goes 
back to the earliest Colonial days. Massachusetts 
Bay Colony in 1633 forbade the sale of “strong water 
to any Indian.” At the instance of Governor Ogle- 
thorpe the importation of rum and other spirits into 
Georgia was forbidden in 1733. In all colonies there 
were laws for the license and regulation of taverns, 
import duties, and other measures of control. 

With the opening of the 19th century, anti-liquor 
sentiment grew rapidly; but people generally regarded 
the liquor traffic as something to be controlled rather 
than prohibited, and they fought its evils by work- 
ing for more drastic restrictive laws. The movement 
for the prohibition of liquor — ^that is, for the enact- 
ment of laws to prevent its manufacture and sale — 
did not arise until almost the middle of the century. 
The movement gained momentum in 1851 when Maine 
passed a state-wide prohibition law, which replaced 
an earlier (1846) but weaker statute. By 1855, twelve 
other states had enacted prohibition laws. 

Prohibition Sentiment Grows 
Political opposition to these laws and the difficulty 
of enforcing them soon brought about their repeal 
in most of the states that had adopted them. In many 
parts of the country, however — particularly in agri- 
cultural regions — ^prohibition sentiment continued to 
grow. The National Prohibition Party was formed in 
1869 to secure state and national legislation against 
the manufacture and sale of liquor. 

The lead in the drive against liquor was later 
taken by the Anti-Saloon League, which became a 
national organization in 1895 and changed its name to 
the Temperance League of America in 1948. Its orig- 
inal purpose was to abolish the saloon. It thus had 
the support not only of total abstainers, but also of 
all those who believed that saloons were a menace. The 
league worked to secure enactment of “local option” 
laws. These were laws which gave the voters in the 
villages, towns, townships, cities, or counties of a 
state, the right to decide by majority vote if liquor 
should be sold in the political division where the vote 
was taken. 

With prohibition districts thus established, the next 
step was to secure enactment of state-mde prohibi- 
tion. In 1913, the league began to work for national 
prohibition. At this time there were nine prohibition 
states. Four years later there were 26 states which 
had adopted total or partial prohibition. 

National Prohibition Adopted 
In December 1917, after the nation had entered 
the first World War, Congress passed the Webb reso- 
lution to submit to the states a national prohibition 
amendment. The last of the required 36 states rati- 
fied the article Jan. 16, 1919, making the amendment 
effective one year from that date. The Volstead Act 
to enforce this amendment (the 18th) was passed 
Oct. 28, 1919, over President Wilson’s veto. 

For more than a decade the United States was a 
prohibition country; then, on Feb. 20, 1933, Congress 
passed the Blaine resolution to submit to the states 
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the 21st amendment calling for repeal of the 18th 
amendment. It was adopted by December. Mississippi, 
Kansas, and Oklahoma later passed prohibition laws, 
and many local districts also voted '‘dry.” In 1949 
Kansas repealed its state prohibition laws. 

Prohibition and Liquor Control Abroad 
Though the United States was the leader in both 
the temperance and prohibition movements, Iceland 
(1908), Sweden (1909), Greenland (1918), and Finland 
(1919) preceded it in enacting national prohibition. 
Sweden voted repeal in 1922, Finland in 1932, and 
Iceland in 1933. 

Other countries have moved along the line of in- 
creased control and taxation of the liquor traffic, 
rather than prohibition. Great Britain has limited 
the number of hours during which liquor can be sold 
each day. In Tmkey, Switzerland, Russia, and some 
of the Canadian provinces, the sale of spirits is a 
state monopoly. In Sweden and Norway spirits may 
be sold only by companies licensed by the govern-, 
ment which then receives a portion of the profits. 
In Sweden consumers are allowed to purchase only 
a limited amount monthly. (<See also Temperance; 
Woman’s Christian Temperance Union.) 
Prometheus (pro-me'thus) . Greek myths tell us that 
when man was created, gigantic Titans still lived on 
the earth. One of the Titans was Prometheus, whose 
name means “foresighted.” According to some leg- 
ends, Prometheus himself molded man out of clay. 

Zeus thought man a wretched creature; so he de- 
cided to destroy him and people the earth with a no- 
bler race. Prometheus, in pity, stole fire from the sun 
and carried it to earth. With this gift man was able to 
make weapons and tools, and civilization began. 

Zeus was enraged at being tricked, and he had Pro- 
metheus chained to a cliff above the sea. Each day 
an eagle devoured his liver; each night the liver grew 
again. For ages the torment continued; but Pro- 
metheus remained defiant. At last Zeus allowed Her- 
cules to kill the eagle and set Prometheus free. 

The Athenian tragedian Aeschylus told the story 
of Prometheus in a great trilogy. Of this only one 
part, ‘Prometheus Bound,’ has survived. Shelley 
Wrote two fine poems on the subject. Both represent 
Prometheus as the benefactor of man. But the earliest 
cgends claim that Prometheus brought man more 
^ than good, 

1 RONOUn, Pronouns — words used in place ^ of 

aouns-^ave us a great deal of wearisome repetition 
m writing and speaking. Instead of naming over and 
over again the persons or things we are talking about, 
ouch short words as you, he, she, it, them, etc. 
Phe most important kind of pronoun is the personal 
^onoun. A personal pronoim indicates grammatical 
^mon by its form alone; as, I, we, you, your, them, 

• m ^ammar the term person means the property 
/„,®^°wing whether a word refers to (11 the speaker, 

' . person or thing spoken to, or (3) the person 
g^“ug spoken of. The word is thus said to be the 
' second, or third person; as first person, I; second 


person, you; third person, he. Other kinds of pro- 
nouns are also said to be in the first, second, or third 
pemon, according to their meaning in a sentence. 
For example, the pronoun wha is in a different person 
in each of the sentences that follow: “I who speak 
imto you am he” (first person) ; “You who listen must 
decide” (second person); “The boy who works will 
succeed” (third person). The personal pronoun, how- 
ever, is the only kind that shows grammatical person 
by its form, when standing alone. Besides person, 
pronouns also have the other properties which belong 
to nouns; gender, number, and case (see Nouns). 

Other important kinds of pronouns are the inter- 
rogative, the demonstrative, and the relative or con- 
junctive. An interrogative pronoun is a pronoim used 
to ask a question; as, “What is that?” A demonstra- 
tive pronoun is one that points out some particular 
person or thing; as this, that. A relative or conjunctive 
pronoun is a pronoun used to join a clause to a sub- 
stantive; as, “It’s a long lane that knows no turning.” 
Who, which, and that are the most common relative 
pronouns. (It should be noted, however, that each 
of these words has other uses.) 

The “How” of “Who,” “Which,” and “That” 

The relative pronoun who should always be used to 
refer to persons; the relative pronoun which should 
always be used to refer to things or ideas; the relative 
pronoun that may refer to either persons, things, 
or ideas. A relative pronoun has two uses in the sen- 
tence; as a connective it joins its clause to its ante- 
cedent, that is the word to which it refers; as a pronoun 
it is used in this clause like a noun. In the sentence 
above, the relative pronoun that joins the clause "that 
knows no turning” to the pronoun it, and is used as 
the subject of the clause. If in doubt as to the use of 
a relative pronoun in its clause, substitute the ante- 
cedent, making the clause a separate sentence; as, 
“The boy who, we thought, was good for nothing 
became a daring aviator”; or “The boy whom we 
thought to be good for nothing became a daring 
aviator.” In the first sentence who is subject of the 
clause, and we thought is thrown in parenthetically; 
in the second sentence whom is subject of the infini- 
tive phrase to be good for nothing, and with it is used 
as the direct object of the verb thought. This is 
proved by substituting the antecedent boy: “The 
boy, we thought, was good for nothing”; “We thought 
the boy to be good for nothing.” 

Different Forms of Pronouns 
Five personal pronouns, and the relative or inter- 
rogative pronoun who, each have separate forms for 
the nominative and the objective cases, as follows: 
I me; he, him; she, her; we, us; they, them; who, whom. 
i^o the old-fashioned forms thou, thee; ye, you are 
still occasionally used. They also have possessive 
forms which are sometimes called possessive adjec- 
tives; W, “My book, your dog, his duty, their pleasure,” 
etc. *Some of the personal pronouns have separate 
possessive forms which are used when the pronoun 
is to stand alone; as mine, yours, hers. 
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The declensions of the personal pronouns are as 
follows: 


Norn. 

Pass. 

Obj. 


Nom. 

Pass. 

Obj. 


Fibst Pbeson 
Singular 

1 

my, mine 
me 

Second Peebon 
Singular 
you (thou) 

your, yours (thy, thine) 
you (thee) 


Plural 

we 

our, oms 
us 


Plural 
you (ye) 
your, yours 
you 


Thied Pbeson 



Maso. 

Singular 

Fem. 

Neut. 

Plural 

All Genders 

Nom. 

he 

she 

it 

they 

Poss. 

his 

her, hers 

its 

their, theirs 

Obj. 

him 

her 

it 

them 


The relative pronoun who has the same forms for both 
singular and plural: nominative, who; possessive, 
whose; objective, whom. The only other pronouns 
commonly inflected are this and that, which have as 
plural forms these and those. 

Some difficulties in the use of pronouns arise from 
the failure to choose the right case-form, and from the 
failure to make a pronoun agree with its antecedent 
in number. The case of a pronoun is not determined 
by the case of its antecedent, but by its own use in the 
sentence (as we have seen in the examples given in 
the fomth paragraph of this article). It should be 
clearly understood that the case to be used when a 
sentence element is compound (see Sentence) is the 
same that would be used if the pronoun stood alone. 
Many people who would never say “Me did it” or 
“He brought'it to I” will say “John and me did it” 
or “He brought it to John and I,” instead of “John 
and I did it” and “He brought it to John and me.” 

The number and gender of a pronoun are deter- 
mined by the nature of its antecedent. If the antece- 
dent is of common gender, the masculine pronoun is 
used; as “Each of the children held out his hand.” 
Each, every, either, neither, though they suggest always 
more than one, are singular when used alone or with 
singular nouns, since they always mean one at a time. 
Therefore singular pronouns should be used referring 
to them. In the sentence above, for example, “Each 
of the children held up their hands ” wouldbe incorrect. 

Pronouns that Play Many Parts 

Since pronouns represent persons, things, and ideas, 
without naming them, one pronoun may take the 
place of many different nouns. Hence in using them 
great care is necessary to make the reference of each 
pronoun immediately and perfectly clear. The pro- 
nouns this, he, it, and which are especially apt to be 
used indeWtely. 

The correct use of pronouns is one of the surest 
marks of the careful writer and speaker. Probably 
the majority of people make errors in the use of these 
common words every day of their lives. Some of the 
mistakes to be guarded against are illustrated in these 
sentences: 

“John was hungry, but it did not distress him so much 
as it did Frank." It is here used without a grammatical 
antecedent. The correct form would be: “ John was hun- 
gry, but he was not so much distressed as Frank was.” 


"I can spell better than him.” Him is incorrectly used 
for he. The nonunative form is required, as the subject of 
the verb does, to be supplied. 

“Those kind of books doesn’t interest me.” The pronoun 
should be in the singular, that, because it modifies the sin- 
gular noun kind. 

“ Give me them skates.” Them is a personal pronoun and 
cannot be used as a demonstrative pronoun to modify a noun. 

“ She is a girl who I know you will like.” Who should be 
whom, since the pronoun is used as the object of the verb 
will like. 

“ She is a girl whom I know will make good.” Whom 
should be who, as the subject of the verb will make. 

"The tree lost ft’s leaves.” It’s (or ils. Notice that the 
possessive forms hers, its, and theirs do not have the apos- 
trophe before the s. 

Prophets. We commonly think of a prophet as 
one who foretells future events, but as used in the 
Bible the word has a deeper meaning. In the Bible 
a “prophet” is one who speaks for God. Hebrew 
prophecy is sometimes said to begin with Moses, 
who in after-times was regarded as the first and 
greatest of the prophets. Others regard Samuel as 
the first of the prophets. 

In a special sense the title belongs to those great 
Hebrew reformers and leaders who, in times when the 
people of Israel had fallen into evil ways, when they 
had given themselves up to idolatry or to the pur- 
suit of material things, sternly and fearlessly rebuked 
them; or, in times of great national disaster, 
strengthened their faith by assuring them of God’s 
mercy. Such a prophet was Elijah, who battled for 
Jehovah against the priests of Baal, and is represented 
as being carried up to Heaven in a chariot of fire, his 
mantle faUing upon Elisha, his successor. 

Later we find a succession of inspired leaders, who 
were writers as well as teachers and men of action, 
and whose words have come down to us in those parts 
of the Bible known as the Prophets. The first of 
these “literary prophets,” as they are sometimes 
called, was Amos, a simple herdsman from- Tekoa, 
who dared to denounce the men of wealth and power, 
living in luxury built upon the poverty of the people. 
Then came Hosea, pleading fervently with the people 
to remain faithful to Jehovah; and Isaiah, with his 
sublime vision of the day when the God of Israel 
should be worshiped by all the world. 

Another great prophet was Jeremiah, who arose 
in the dark days before the Babylonian conquest. 
He was hated because he announced the impending 
doom of Judah, and was held to be a traitor because 
he set loyalty to God above loyalty to king and coun- 
try. Jeremiah was followed by Ezekiel, who was 
among the captives carried to Babylon. Like other 
prophets, he was stern in condemning the wickedness 
of his nation, but he likewise brought consolation by 
picturing the new life that Jehovah would breathe 
into the dry bones of Israel. 

The prophet Daniel is the hero of the biblical book 
which bears his name. Carried captive from Jerusa- 
lem to Babylon, he won the favor of King Nebuchad- 
nezzar through his wisdom and ability to interpret 
dreams, and became one of the highest rulers in the 
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Babylonian kingdom. 

When “Darius the 
Mede” captured Bab- 
ylon, Daniel contin- 
ued in high position 
until jealous princes 
contrived to have 
him thrown into a den 
of lions, where he was 
miraculously pre- 
sented from death. 

The “Law” and the 
"Prophets” are two 
great divisions of the 
Old Testament as ar- 
ranged by the Jews. 

The Law comprises 
the five books of Mo- 
ses; and the Prophets 
consists of the “major 
prophets” — Isaiah, 

Jeremiah, and Ezekiel 
—and the 12 “minor 
prophets” (so called 
because of the brevity 
of their works) — 

Hosea, Joel, Amos, 

Obadiah, Jonah, Mi- 
cah, Nahum, Habak- 
kuk, Zephaniah, 

Saggai, Zechariah, 
and Malachi. The re- 
maining books are 
classed as “Hagiog- 
rapha” or “Holy 
Writings.” The Book of Daniel is placed in the Jewish 
Bible in this last group. The N ew Testament speaks of 
certain inspired evangelists as “prophets.” They ranked 
^ the time next to the Apostles. (See Bible; Jews.) 
Protective coloration. It seems plain that 
the most useful coloring for an animal whose life is 
spent in trying to avoid dangerous enemies would be 
the one in which it could least easily be seen. Count- 
less races of animals have gradually obtained such 
coats— sometimes in amazing perfection. The most 
Unmistakable examples are to be found among the 
most helpless— those who have little or no other meaM 
m defense. This seems to show that it is by this 
Safety first” feature that they have managed to con- 
mie to live in a world of merciless warfare. 

^most all the small swimmmg creatures in the sea 
2nd the fry of many fishes are transparent, so that 
cy are quite invisible in water; a ribbon-shaped 
2 y eel, for instance, is as clear as glass (see Eel) . All 
^ fishes are dark on the back and light under- 

°®2th, which makes them hard to see from above 
if the dark water, on from below against the 
o t from the sky. Inshore water creatures, such as 
2 anemones, are the color of mud when their ten- 
Jl^.ure withdrawn. The ground-running insects, 
Bigger things in open snaces. Such as the western 


horned toads, are the color of soil or sand and easily 
overlooked. The same is true of the hosts of insects 
that live and feed amid the foliage of trees and 
bushes or in the grass, matching it by their green 
or green-mottled coats. T^ to find a noisy katydid 
in an apple tree, and you will appreciate the difficulty 
of the search. 

The Hunters and the Hunted 
But you may say, birds, wasps, and other hunters 
catch these hiders every day. So they do, but not so 
easily or numerously as they would if their captives 
showed themselves scarlet on the ground or golden 
amid green foliage; and, furthermore, their “disguise,” 
so to speak, is serviceable only so long as they keep 
still. The wings of the oriental leaf butterfly are 
gaily colored on the upper surface. But when the in- 
sect alights and folds its wings together above its 
back, their streaked brown undersurface looks 
so like leaves that the sharpest-eyed natives pass 
it by unn oticed. Many a person has been surprised 
to have what seemed a scale of bark on a tree 
trunk spring into color and flutter away as a 
moth. So long as such a creature is motionless its 
similarity to what it rests upon keeps it fairly safe, 
but the moment it moves it is seen. In some young 
animals, for instance whippoorwill chicks, the in- 


PROTECTIVE 420 — - 


SOME EXAMPLES OF NATURE’S CAMOUFLAGE 



The Haseau grouper, like some other tropical fishes, turns dark when he is alarmed (left) and makes for a shadowy hiding place 
where he may escape observation. Normally his markings are distinct (right) and attract the notice of his enemies. 


stinct to remain still is so strong that you may pick 
them up from the woodland floor — if you can find them. 

Protection Suited to the Need 
This brings out an important point, namely, that 
in most cases the “protected” animal is in less danger 
when it is wide awake and active. Its greatest need 
for color safety comes when it must rest or sleep 
or care for its young. This last point explains why 
it is that the female of so many kinds of birds wears 
a very plain dress while her mate is gaudily feathered. 
The scarlet tanager, the blackbirds, the grosbeaks, 
and the indigo bird are familiar American exam- 
ples. The gay fathers of the families can take care 
of themselves pretty well, for they are free to fight 
or flee when danger threatens; but the mothers 
must sit steadily on their nests, where they would 
quickly be seen and pounced on by some prowling 
killer were they wearing bright colors. If this is 
true of those mentioned, which nest under the cover 
of leaves, how much more is it true of those, like 
the killdeer, whose nest lies on open ground. Not 
only does the mottled back of the sitting mother in 
such cases so blend with the earth and weeds about 
her that she usually escapes notice, but even her 
brown eggs are all but 
invisible when exposed 
in her absence. Such ene- 
mies as find the nest are 
probably guided by smell. 

The grass -frequenting 
sparrows are streaked dark 
brown and buff or gray, 
like the dry grass in the 
fields. The bitterns are more 
broadly striped, like the cat- 
tails and sedges of the marshes. 

The grouse and woodcock are 
mottled brown and buff like the 
dead leaves of the forest floor. 

Shadings and Spotting 
Nature has gone even further 
than this. Artists have long 
known how to make objects stand 
out on the canvas by shading the 
under side to imitate a shadow thrown 
by a solid figure. The artist-naturalist 
Abbott Thayer has pointed out how the 
exact opposite of this principle is ap- 
plied to land’ animals as well as to fish. 


causing them to become 
inconspicuous by destroy- 
ing the appearance of shade 
on their underparts. This is 
brought about by their being 
colored lighter below, in exact 
proportion to the amount of 
shade received; so that they are 
practically pure white on the mid- 
dle of the belly, with a gradual 
change to the dark upper parts. Fur- 
thermore, wherever else a shadow is 
thrown, as by the bill or the chin, 
that spot is colored much whiter. When 
the solid appearance of a bird is thus 
destroyed, if its color and pattern 
are those of its background, it be- 
comes absolutely invisible at a 

Can you find the stick insect at the 
^wer left, and the seven Indian leaf 
butterflies among the real leaves at 
the right? Imitation is one of na- 
ture's most successful devices for 
protecting insects against discovery 
by their enemies. 
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TC THE defense of the HELPLESS 

protective coloration is the 

I, IT natchcs of sunlight. Dark bands on its body blend with the 
'•A fawn is the color of fallen leaves. Its white spots P. . caterpillars are crawling on these maple leaves, but 

hadows cast over the ground by the woodland trees, x- ^ is the upper left, one at the lower right, 

> passing bird would have trouble finding them. Can you crouches on her nest among the leaves of the forest 


'TU-, m/-\rli^‘r snrucc grouse 


crouches on her nest among the leaves of the forest 







T-i, u r^Kl,K,-r tnnrh CuDDcr') and a true bumblebee light on a petunia. No bird wants to be stung by a bumblebee, and 
I. The bumblebee moth tupper; ^ 6 seaweed. 3 . The stick cater- 

it avoids the “Oth as well. another, looks just like the bare twigs. 4- Tree hoppers mimic 

pillar, f •• nn jhese rosebush twigs— one on each twig— are the thorns with legs. 5. Caddis fly larvae live on the 

bottoms o/streams They cover their soft bodies with twigs and grains of sand and so escape the notice of their enemies. 
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HORNED TOAD IN 



This horned toad was lying in a dry river bed in the Arizona desert. Had he not 
moved his flat body just in time, the photographer would have stepped on him. me 
reptile is misnamed, for he is a lizard rather than a toad* Notice his spines. 


short distance. This principle of protective colora- 
tion is called “countershading.” 

A very different effect is achieved by so-called 
“niptive marks.” They consist usually of two or 
three conspicuous black and white stripes parallel to 
one another. Examples of this pattern are found in the 
black bands across the white breast of the killdeer 
snd the white ring around its neckj and also that 


around the neck of the kingfisher and 
the mallard duck. Such marks seem to 
cut off the head of the bird, or to 
break up the bird into several pieces, 
thus destroying its continuity of form. 
In this way the eye of the enemy is 
attracted to some one part rather than 
to the bird as a whole, and it appears 
like something else. Both of these 
principles were used extensively dur- 
ing the two World Wars, under the 
name of “camouflage,” to conceal large 
guns, battleships, motor trucks, and 
airplanes. Contrasting spots and 
stripes painted on their sides were the 
commonest patterns 

Banner Marks in Animaldom 
A third method of protective colora- 
tion is accomplished with “flash colors” 
or “banner marks.” It is exemplified 
by such conspicuous marks as the white 
rump of the flicker, or the white outer 
tail feathers of the meadowlark and 
other birds — marks which can be con- 
cealed or displayed at vail. The white 
rump of the flicker, for instance, is very 
conspicuous in flight and naturally be- 
comes the target for any pursuing 
hawk, ^\^len the flicker claps up against 
a tree, however, this spot disappears, 
and the hawk is sufficiently confused 
to permit the flicker to escape. The 
white tail or “flag” of the mother deer 
leads many a wolf off on a futile chase, while the help- 
less fawn hides safely in a near-by thicket. 

Masks Used for Attack 

The capture of victims by ambush is common 
among beasts of prey, and the use of color conceal- 
ment is used by the hunters as often as by the hunted. 
From the mud-colored crab in the eelgrass to the weed- 
grown turtle; from the alligator that looks like a 
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-ninSland in the d^ths of the jungle they resemble spots or 
‘lie leopard (left) destroy the solid appearance of the j, j,e crouches on the ground, looks 

e ot sunlight passing through fouage, or reflected from le ’^g the same purpose as the leopard s spots, 
like a tumbleweed. The streaks on his neck serv 
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floating log, to the tiger, his stripes matching the 
streaks of sunlight and shadow among the tall grass; 
all are lurking until some unsuspecting victim comes 
near enough to be leaped upon. With no other dress 
could the ambush succeed. 

Proteins (pro'ts-lm). In order to grow and 
repair parts that wear out, every plant, animal, or 
microbe must have a constant supply of food. Among 
the foods must be the kind known as proteins. These 
are needed because the bodies of plants and animals 
are made of cells, and the cells are made of a jelly- 
like substance called protoplasm. Protein foods are 
the only sources of certain materials needed to make 
protoplasm. This fact explains why proteins were 
given their name. The word protein comes from two 
Greek terms which mean “of first importance.” 

The special materials which proteins alone supply 
are all compounds that contain nitrogen. Other foods 
such as sugars, starches, and fats do not have the ni- 
trogen compounds needed for protoplasm. Most pro- 
teins also contain sulphur and small amounts of phos- 
phorus. This combination of elements produces very 
complex materials. Every particle (or molecule) of 
one well-known protein is made of 2,165 atoms. An- 
other, somewhat more complex, contains 2,291 atoms. 

Proteins are made by cells of green plants that 
live either on land or in water. The plants begin 
by combining carbon, hydrogen, and oxygen. Then 
they add nitrogen to certain compounds to make 
amino acids. Amino acids then are combined again, 
with sulphur and phosphorus, producing proteins. If 
the process is carried still further, proteins are com- 
bined with nonproteins. Among the materials pro- 
duced are the compounds that make up chromosomes 
and control heredity (see Cell; Heredity). 

Animals secure protein foods by eating plants. Di- 
gestion breaks the proteins down into amino acids, 
which then are recombined into proteins different 
from those of plants. These new proteins also seem to 
differ slightly in different kinds of animals. 

Well-known plant sources of protein foods used by 
human beings include wheat, corn, oats, peas, beans, 
lentils, and nuts. Good animal sources of protein in- 
. elude fish, lean meat, milk, cheese, and eggs. 

Since most animal proteins are now expensive, 
scientists constantly experiment with methods to re- 
duce their cost. One of these methods is to feed live- 
stock and poultry efliciently so they turn as much 
food as possible into protein instead of wasting it. 
Another method is to increase the amount of human 
food produced in the sea, ^yhere vast amounts of pro- 
tein made by plants have never been utilized. Another 
method employs yeast plants, which make .protein 
from waste materials or crude molasses. ^This;protein 
then can be fed to poultry or livestock, thus increasing 
their production of “life-building” substances suit- 
able for human food. 

Proteus {pro'tus, or pro' ti-Hs). TheShepherd of the’ 
Deep lay at noon in his hollow cave by the ocean’s 
shore. All about him slumbered the well-guarded sea 
calves (or seals, as we should call them) wliich the sea- 


god Poseidon (Neptune) had entrusted to his care. 
But four of his flock had secretly been slain and in 
their skins King Menelaus and three of his trusted 
followers lay hidden. These survivors of the great 
Trojan War had come to discover why the contrary 
winds kept them from their far-distant homes. 

DTien Proteus had counted his flock and had lain 
down to rest, Menelaus and his men threw off the 
skins and seized him. Then Proteus changed his hair 
into a mane and his body became a raging lion. But 
his captors did not relax their grasp for they knew 
his cunning wiles. Then he sought to writhe out of 
their hands as a snake. Next he became a leopard, 
and then a fierce wild boar. ' Even when he took the 
shape of running water and of a tall and flowering 
tree, they held him fast. 

At last Proteus wearied of the struggle. He resumed 
his proper form and told Menelaus how by sacrifice 
he might appease the wrath of the gods and be granted 
favorable winds to waft him homeward. When ques- 
tioned further he told how Agamemnon, the brother 
of Menelaus, had met a treacherous death and how 
the other leaders of the Greeks had fared. Then the 
Greeks released him and he plunged into the depths 
of the sea. 

Proteus was one of the lesser divinities that fol- 
lowed in the train of Poseidon and perhaps typifies 
the ever-changing aspect of the sea. His name has 
given us the adjective “protean,” meaning “variable.” 
Protoplasm. When we ask what living things 
are made of, the answer is protoplasm. This jellylike 
substance gets its name from two Greek terms (proios, 
plasma), which mean “first form.” The first things 
that ever lived were tiny lumps of protoplasm. Today 
this material makes up plants, animals, and creatures 
that may belong to other kingdoms. 

Although protoplasm looks like jelly, it seems to 
be a combination of watery liquid, droplets, tiny bub- 
bles, and fibers made like mineral crystals. As long 
as protoplasm is actively living, these materials shift 
and change. The droplets and bubbles grow larger 
or smaller, and the fibers thicken, stretch out, or 
pack closely together. Then they begin to spread out, 
allowing the wktery liquid to flow into spaces be- 
tween them. When living things rest, however, their 
protoplasm changes more slowly. In things such as 
seeds, which lie months or even years without growing, 
protoplasm becomes dry and hard. 

Chemically, protoplasm is made of carbon, hydro- 
gen, oxygen, nitrogen, phosphorus, and several other 
simple substances, or elements. They are joined to- 
gether in compounds which may be simple, fike w'ater, 
or may be very complex. Some of the compounds in 
protoplasm contain as many as 2,000 atoms belonging 
to fiye or six different elements. No one has yet dis- 
covered how all these atoms are arranged in a single 
particle, pi; molecule. There is no doubt, however, 
that these complex molecules are ver 3 ' important. So 
is the way they are built into liquids, droplets, bub- 
bles, and fibers. These features help protoplasm do the 
things that are necessary for life. {See also Cell; Life.) 
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Protozoa. If you dip a glass of water from a 
stagnant pond and look through it toward the light, 
you may see a host of creatures so small that they 
look like whitish haze. They belong to the group 
(or phylum) called Protozoa. The name is made from 
two Greek terms that mean “first animals.” 

The protozoa were given this name because they 
are the simplest members of the animal kingdom. Al- 
though each protozoan is 
a complete animal, it is 
made up of only one cell. 

That cell performs all the 
functions of living, from 
moving and securing food 
to producing young ones 
(see Life). 

Various Kinds of 
Protozoans 

Although all protozoans 
consist of single cells, 
those cells take many dif- 
ferent forms. Some are 
soft and change shape as 
they creep about and seek 
food. Other protozoans 
build shells of limy mate- 
rial or mud grains. Some 
have delicate, glassy frameworks that suggest the 
ornaments hung on Christmas trees. Members of 
two large groups have no hard parts; yet they grow in 
definite shapes and develop many special structures. 
These include stalks, mouths, and hairs or lashes that 
are used in swimming and catching food. 

Protozoans live in a great variety of surroundings. 
Some make their homes in fresh water, but others 
creep or drift in the sea. Great numbers live in the 
soil. Many live in the bodies of insects, digesting 
food which the insects eat but could not use without 
help from these protozoans. Other one-celled animals 
ore germs, which cause diseases such as malaria and 
sleeping sickness. 

Two Familiar Protozoans 

. Orie of the commonest protozoans is the amoeba. It 
■s found in fresh water and in soil on every conti- 
nent except Ajitarctica (see Amoeba). An amoeba 
(neves about and gathers food by extending the soft, 
jellylike substance in its cell to form pseudopod-s (false 
eet). When a pseudopod touches food, the soft body 
nows around it. 

Another common protozoan is the paramedum, 
often called the “slipper animalcule” because its shape 
®nggests the sole of a slipper. It has a funnel-shaped 
Smove on one side and its surface is covered with 
which are tiny hairlike structures that move 
0 and fro. Cilia on the body enable the paramecium 
0 swim, while those in the groove direct food particles 
0 the mouth. There they go into the cell and are 
'Sested, as showm in the picture on this page. 

Protozoans That Build Rocks 
f he protozoans that build shells are called for- 
^^inifera because their pseudopods extend through 


small openings, or foramina. At several times during 
past ages, these protozoans have been very abundant 
in shallow seas. When the animals died, their shells 
settled upon the sea bottom in such enormous numbers 
that they formed beds of limestone. Chalk is crumbly 
limestone made of small foraminiferal shells. Larger 
shells are found in the hard limestone of wliich 
buildings have been constructed for many centuries. 

Providence, R. I. The 
distinctive forces that 
shaped the character of 
Providence in its early 
days can still be seen in 
the names of some of its 
oldest streets. Its piety 
was shown in such street 
names as Hope, Peace, 
Faith, Friendship, Benev- 
olent, and in the city’s 
name. Its shrew'd business 
sense was aptly shown in 
streets named Pound, 
Shilling, and Dollar. 

Providence stands at 
the narrow head of Narra- 
gansett Bay, 27 miles 
from the open sea. To 
its port, coastal vessels carry cargoes of coal, lumber, 
and petroleum for use in Rhode Island’s busy fac- 
tories. The city is Rhode Island’s capital and one of 
New England’s great industrial centers. Providence 
stands among the leaders in manufacturing woolen 
textiles, cotton knit goods, jewelry and silverware, 
and many metal products. 

Rich Historical Associations 
Roger Williams, banished from Massachusetts for 
his religious views, founded Providence in 1636. At 
first the community was made up of farmers, but when 
shipbuilding began, in 1711, it turned to commerce, in- 
cluding the famous triangular trade. Sailing vessels 
from Providence carried rum to West Africa and 
traded it for slaves; brought the slaves to the West 
Indies and traded them for molasses and sugar; and 
hauled these products to Providence to be made into 
more rum. Some ships brought slaves to the Southern 
colonies. The importation of slaves was banned in 
1808 by the Federal government. 

Other great fortunes were made in whaling and in 
the trade with China. Among those wko helped build 
Providence into a great trading city were the four 
Brown brothers, Moses, Nicholas, John, and Joseph. 
During the last half of the 1700’s, they engaged in 
many enterprises that brought them wealth and en- 
abled them to contribute liberally to Providence 
colleges and churches. Brown University, chartered 
in 1^4) "’as named for Nicholas Brown in 1804. 

In addition to Brown University and its affiliated 
women’s college Pembroke, the city has Provi- 
dence College and the Rhode Island College of 
Education. The John Hay and John Carter Brown 
Libraries of Brovsm University both have fine collec- 


HOW THE SLIPPER ANIMAL LIVES 
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Tills single-celled animal swims to find food such as bacteria 
by waring its hairlike cilia. The cilia sweep food into the mouth, 
which is a hole at the end of a deep, funnel-hke ^oove. A sep- 
arate picture shows the fibers which move the cilia. The food 
then passes into clear round spots called food vacuoles, where it 
is digested. Bubblelike contractile vacuoles collect waste inatter 
from the food. From time to time the vacuoles contract and 
fihftnt the waste matter out of the cell. 
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tions of historic documents. Roger Williams Park is 
part of the original tract ceded by the Indians. Provi- 
dence has many old churches, including the Friends’ 
Meeting House built in 1726 and the First Baptist 
Church built in 1775. 

Providence was chartered in 1832. In 1900 it be- 
came the state capital, an honor previously shared 
with Newport. Population (1950 census), 248,674. 
Prxjne. Certain varieties of plums, called prunes, 
have such firm flesh and such a high sugar content 
that they can be dried with small loss of their orig- 
inal plumpness and flavor. This special quality has 
made prunes commercially the most important of all 
plums (see Plum). 

California’s orchaids yield the largest share of the 
world's prunes. Other prune-growing states are Ore- 
gon, Washington, and Idaho. The four states have 
produced as many as 700,000 tons of the fresh fruit 
in a single year. The annual value of the crop has 
been more than 65 million dollars. Leading produc- 
ing countries in Europe are Yugoslavia and France, 
where dried prunes have been prepared for centuries. 
Argentina and Chile are South American countries 
which produce prunes and other dried fruits. 

Prune plums are gathered from the ground after 
they have become so ripe that they can be shaken from 
the trees. The prunes selected for drying are washed 
in hot water or in a weak lye solution to remove 
“bloom” and dirt from the skins. Next, they are 
placed in trays and are dried either in the sun or in 
dehydrators (see Food Preservation). Sun drying 
takes from 10 days to two weeks; dehydration, only 
20 to 36 hours. Underdried prunes (“chocolates”) 
are removed, and the satisfactory ones are placed in 
bins two or three weeks or longer to soften the skins 
hardened by drying. Then the prunes are sacked and 
taken to packing plants. Here they are inspected and 
then graded for size on gratings, the smaller ones 
sifting through the holes in the gratings. Large 
prunes range from 20 or 30 to the pound; smaller ones 
run as many as 90 or 100. Next, the prunes are proc- 


essed — that is, treated with hot water or steam to 
sterilize their skins of all contaminating material. 
Finally, the prunes are packed in cardboard cartons 
of 1 or 2 pounds or in wooden boxes containing 5, 10, 
or 25 pounds. The choicest are packed like dates for 
eating without cooking. 

Prunes are a nutritious food. They are a good source 
of vitamins A, Bi, and B 2 (see Vitamins) and are rich 
in iron, calcium, and phosphorus. Their pulp is used 
as food for infants. Children and adults find prunes 
delicious stewed alone or with other fruit and in 
deserts. The pulp, the stewed fruit, and prune juice 
are canned commercially. 

The most important varieties of prunes grown in 
California are the French, or Petite Prune d'Agen, 
the Robe de Sergeant, the Imperial, and the Sugar 
prune. In Oregon, the Italian prune is most widely 
cultivated. It is larger and more tart than the French 
prune and has been found highly suitable for canning 
without drying. Prune trees do not usually come into 
profitable bearing until they are six years old and 
not into full bearing until they are 12 to 15 years old. 
Prussia, Germany. The ruins of the old castle 
of Hohenzollern, from which the former ruling family 
of Prussia took its name, may still be seen on a 
peak of the Swabian Alps in southwestern Germany 
near the headwaters of the Danube River. But what 
a contrast there is between the Hohenzollems’ tiny 
principality of medieval times (see Hohenzollern) 
and the mighty Prussia at the beginning of the first 
World War. 

Three factors produced the power of the Prussian 
kingdom — the rise of the aggressive Hohenzollems; 
their purchase of the mark, or border territory, of 
Brandenburg (300 miles northeast of Hohenzollern), 
with Berlin as its capital; and their inheritance of 
the duchy of Prussia, beyond the Vistula. In the 
13th century, Prussia had been wrested by the Teu- 
tonic Knights from a heathen people akin to the Slavs 
(Borussians), and in 1525 it had become a secular 
duchy under a collateral branch of the Hohenzollems. 

The first great forward stride of the main 
line of the family was made in 1415, when 
Frederick of Hohenzollern used the wealth 
which he gained as “burggraf” of Nurem- 
berg to buy from the Emperor Sigismund 
the rule over Brandenburg. Its possession 
made the Hohenzollern prince one of the 
“seven electors” of the Holy Roman Em- 
pire. Brandenburg, lying in the northern 
plain between the Elbe and the Oder rivers, 
was a poor flat country, with barren sand 
hUls heaped up by the inclement winds. 
Gradually its Hohenzollern margraves 
(German markgrafen, “border counts") 
increased their territory — ^northward at the 
expense of Pomerania and Mecklenburg, 
southward at the cost of the Saxon marks. 
In 1609 the acquisition of some small iso- 
lated territories on the middle Rhine gave 
them a footing in western Germany. 


DRYING PRUNES UNDER A CALIFORNIA SUN 



Here trays of prunes are set out to sun dry in one of Caltfomia’s prune-grow- 
ina vallevs Sun drying is possible because, the weather is usually clear 
and the sun bright and hot when the fruit ripens in late summer. 
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The third important factor was added in 1618, when 
the duchy of Prussia fell by inheritance to the mar- 
grave of Brandenburg. It was the task of ‘ ‘ the Great 
Elector,” Frederick William (1640-1688), and of his 
successors to round out, consolidate, and strengthen 


PRUSSIA’ S 


GROWTH 


THROUGH FIVE 


CENTURIES 



The history of Prussia may be said to begin m 7wo*ce*nturies there was no indication 

of the little electorate of Brandenburg. For ..-test of the German states, 

that this poor flat country was destiiied to ^e ‘be nucleus^onhe^gre^es,^^^ steadily grew until 


tsatthis poor flat country was destined to be tbe nucleus or rneg steadily grew until 

hut after the Hohenzollerns acquired East Prussia in 1618. dominions sie , r 

they included two-thirds of the territory and three-fourths ot ti 


these scattered possessions into a strong military 
state. Long wars with the Slavs and the absence of 
defensible frontiers had already given a mihtary stamp 
to the Brandenburg-Prussian power. The Great 
Elector’s son, Frederick I, won the title "king in (of) 
Prussia” in 1701. His son, the rough father of 
Erederick the Great, is chiefly remembered because 
of ^ fostering care of the Prussian army, and for the 
^giment of giants that he recruited from all over 
Europe — ^by gift, purchase, and even kidnaping. 

What could be done by the unscrupulous use of this 
Prussian military power was shown by Frederick the 
Great (Frederick II) in his long reign from 1740 to 
1786. The territory of Prussia was almost doubled 
“7 the conquest of Silesia from the young and b^u- 
liful Maria Theresa of Austria, and by the annex^ion 
^through the first partition of Poland of Wes 
russia, which separated the Duchy of Prussia from 
randenburg. Incidentally Frederick helped 
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ponfirm in Prussia that belief in aggressive war as 
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Geixnany’s part in the first World War. 


But when Prussia measured arms with Napoleon on 
the field of Jena, in 1806, her armies were crushed. 
The reorganization carried on by Baron Stein and 
others enabled Prussia to take her part in the final 
overthrow of Napoleon in 1813-15, and as a result 

her territories lost to the 
French were restored and 
enlarged. A "zoUverein” 
or customs-union helped to 
pave the way for political 
unity of the German states 
under Prussian headship. 
As a result of revolutionary 
movements of 1848-49 the 
Prussian king granted a 
constitution for ' his king- 
dom, in which however there 
were comparatively few dem- 
ocratic features. 

Bismarck’s imscrupulous 
diplomacy in provoking war 
with Denmark in 1864, with 
Austria in 1866, and with 
France in 1870, brought 
Prussia increased territory 
and the coveted German 
headship. Schleswig-Hols- 
tein, the kingdom of Han- 
over, Nassau, Hesse-Cassel, 
and Frankfort-on-the-Main 
were all absorbed into Prus- 
sia; and the Prussian king 
was proclaimed emperor as 
William I (1871-1888) of the 
new German Empire. 
Thenceforth the history of 
Prussia merged with that of 
Germany. {See Germany.) 

It is not surprising that Prussia practically con- 
trolled the new German Empire. It included two- 
thirds of the area and three-fourths of the population, 
and its king was the German Emperor. 

The treaty of peace following the first World War 
left Prussia still the mightiest of all German states. 
A republican form of government was set up in 1918. 
In 1933, however, the National Socialists placed 
Prussia under the absolute rule of a governor. Prus- 
sia absorbed the state of Waldeck in 1929, and in 
1937 was given the state of Lubeck and portions of 
the states of Hamburg and Oldenburg. Prussian areas 
were given to Hamburg and Oldenburg m return. In 
iQ^q after it had annexed Memel, its area was 114,- 
527 square miles; its population, 41,915,000. It in- 
rluded the chief German industrial areas with some 
S5 cities of more than 100,000 population, including 
Berlin Cologne, Essen, and Frankfort-on-the-Mam. 
The second World War devastated the mdustnes; and 
after Germany’s surrender this artificial state— more 
than 500 years in the making— was abolished by the 
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PSYCHOANALYSIS 

EXPLORING the MIND through PSYCHOANALYSIS 


■pSYCHOANALYSlS. Psychoanalysis means literally 
^ “understanding the mind.” It is both a particular 
technique of treating mental disorders and a special 
body of Imowledge about human personality which 
has been learned through the application of the psy- 
choanalytic method. 

The psychoanalytic method was devised by Dr. Sig- 
mund Freud of Vienna in 1881 during his attempts to 
treat the many symptoms of a girl suffering from 
severe hj’^steria. He found that the illness had no 
physical cause, but that the symptoms seemed 
to be connected with emotionally disturbing events 
she had experienced while nursing her dying father. 
Freud and his colleague Dr. Josef Breuer used hyp- 
nosis to induce the girl to remember and freely act out 
these forgotten experiences. They found that each 
symptom disappeared after she had done this. This 
type of “cathartic” or emotional acting-out treatment 
gave good results in other cases also, but Freud found 
that its effects were not permanent. 

Continuing his investigations with other patients 
suffering from various tjqjes of mental illnesses, 
Freud soon discarded hypnosis in favor of the method 
of free association. Free association, together with 
dream interpretation and transference analysis, com- 
prises the method of psychoanalytic treatment which 
Freud and his followers gradually developed. Today 
this method is used by all practitioners of psycho- 
analysis. (See also Freud.) 

Free Association and Dreams 

The method of free association requires that the 
patient attempt to say aloud every thought and feel- 
ing which occurs to him, inhibiting or censoring 
nothing. To help him to do this he is usually required 
to recline on a comfortable couch with the psycho- 
analyst sitting behind him, out of range of his vision. 
Freud and his students found that this procedure 
usually enabled the patient gradually to approach 
more and more closely an understanding of the 
forgotten experiences which were at the root of his 
illness. 

Psychoanalysts also encourage their patients to 
report their dreams and to free-associate to the 
images in them. Freud believed that dreams are not 
accidental or meaningless, but that they contain in 
disguised or symbolic form an expression of important 
unconscious wishes and fears. Tracing out their 
meaning through free association may serve, therefore, 
to give both analyst and patient a better understand- 
ing of ideas and emotions of which the patient is 
consciously unaware. 

The Patient’s Attitude toward the Analyst 

One of Freud's unique discoveries was that neurotic 
patients tended to develop peculiar, irrational emo- 
tional attitudes toward their analysts. Despite the 
fact that the analyst purposely remained neutral, 
neither sympathizing with nor condemning anything 
the natient said, Freud found that patients almost 
invariably experienced strongly affectionate or hos- 


tile feelings toward him. These feelings constituted 
a resistance to treatment, since they prevented the 
patient from continuing to associate freely. 

In studying this phenomenon Freud came to the 
conclusion that these emotions had little to do with 
the analyst as a real person. Instead, the analytic sit- 
uation had caused the patient to experience again his 
forgotten childish dependence on his parents and to 
transfer this emotion to the analyst. According to this 
theory the transference may become a real aid in treat- 
ment, since the analyst can observe it carefully. Thus 
he can discover the nature of the unreasonable and im- 
mature attitudes which have persisted from the 
forgotten past and which unconsciously may still 
seriously disturb the patient’s present relationships to 
people. 

Acceptance and Value of Psychoanalysis 

Freud’s psychoanalytic method at first met with 
scorn from the medical profession, but it has received 
increasing support. Physicians trained in its use have 
reported that it can accomplish more with certain 
types of patients than any other method of treatment. 
Freud himself treated principally hysteria, anxiety 
states, and phobias, but his method has also been used 
extensively with apparently good results in almost 
every type of psychoneurosis and character disorder. 
Until recently it was not believed that psychotic 
(insane) patients could be treated by psychoanalysis, 
but research studies in several mental hospitals have 
reported improvement or even cure of some cases of 
the very severe psychosis called schizophrenia. 

How effective psychoanalysis is and for what 
kinds of patients it is most suitable remain debated 
issues. Scientific evidence has been difficult to obtain 
because it has so far not proved possible to institute 
controlled experiments to test the relative efficiency 
of psychoanalysis. 

One of the greatest difficulties of psychoanalytic 
treatment is the very heavy demands it makes upon 
both analyst and patient. The analyst must have long 
special training, including a personal analysis, during 
which not only does he learn the technique at first 
hand but he also becomes aware of any irrational un- 
conscious attitudes of his own which might otherwise 
interfere with his understanding of his patients. 
Furthermore, the exploration of each patient’s mental 
processes is a very lengthy procedure. The patient 
not only must be prepared to suffer anxiety but also 
to make sacrifices of time and money. The effective- 
ness of psychoanalysis as a treatment for mental dis- 
orders depends upon many factors: the training and 
skill of the analyst; the age, intelligence, and motiva- 
tion of the patient; and the type of disorder from which 
the patient suffers. 

Studying the Mind through Psychoanalysis 

Many psychoanalysts believe that psychoanalysis is 
even more important for the information it gives 
about the workings of the human mind than it is as a 
method of treatment. Most psychologists have con- 
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centrated their attention upon man’s observable be- 
havior and his conscious mental processes, such as 
sensation, perception, learning, and emotion. Psycho- 
analysts have attempted to develop a science of the 
unconscious. This is usually called depth psychology, 
or dynamic psychology. This theory, which is based 
upon observations of neurotic people through the use 
of psychoanalytic methods, holds that mental illness 
(as well as many minor normal mental aberrations) 
results primarily from repression of disturbing emo- 
tional experiences in childhood. 

Repression means the automatic forgetting of an 
experience which is so disturbing that the child caimot 
endure the pain of thinking about it. Psychoanalysts 
believe that repression occurs to some extent in every- 
one— that it is a normal human mechanism for avoid- 
ing too intense psychological distress. It is con- 
sidered to be analogous to fainting or “blacking out” 
when physical pain becomes too great. The theory of 
unconscious motivation further holds that repressed 
experiences are not permanently forgotten. Instead, 
their effects continue a kind of underground existence. 
As events occur in the person’s life which are in any 
way similar, or related even very indirectly, to the re- 
pressed experiences, some form of disturbance occurs. 
This disturbance, or symptom, is related to the re- 
pressed experience and can only be understood and 
controlled, or eliminated, when the repression has 
been overcome and the unconscious mental act is 
replaced by conscious understanding. 

Repressions in Early Childhood 
Psychoanalysis stresses the importance of early 
childhood, for it is believed that most repressions 
occur during the first few years of life. The immature 
'^d of the child cannot understand the true nature 
of many events he experiences, and repression protects 
him from the pain of continuing to remember very 
lightening or otherwise very unpleasant events. 
The helplessness of the child and his dependence for 
many years on his parents or other adults mean that 
the way they treat him and his attitudes toward 
them are the most important factors in determin- 
es how much repression will occur and what will be 
^pressed. 

... ^®ychoanalytic investigators have held that mental 
'mess results primarily from real misfortunes in early 
ctuldhood or from the child’s mistaken impressions of 
parents’ feelings toward him. Many neurotic 
PWple have apparently repressed the impression that 
mr parents did not really love them, that they were 
y adopted children, or that the love of a boy for 
s mother might be punished by his father as if the 
y Were a grown-up rival. This last idea Freud called 
Oedipus complex. The ancient Greek tragedy of 
Cuipus tells of a king who was separated from his 
arents at birth and who, upon encountering them 
faft^ ^ grown man, unknowingly murdered his 
6r and married his own mother (see Oedipus) . 
r also stressed the importance of incorrect in- 
and inflexible attitudes about sex. These 
" ars frequently required the child to repress ex- 
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periences which frightened him but which he dared not 
discuss with anyone. Furthermore, Freud suggested 
that human sexuality did not have its beginning at 
puberty but was an inherited biological drive which 
had a long history in the individual. How well the 
person could adjust to sexual maturity, Freud be- 
lieved, depended largely on the character of his earlier 
experiences with affection, the correctness of his 
information, and the manner in which his parents 
or other adults had responded to his childish quest 
for sexual information and experience. 

Some confusion has arisen with respect to Freud’s 
theory of the importance of childhood sexuality be- 
cause he used the term sex to apply to a wide range of 
behaviors and attitudes, including everything related 
to what is ordinarily called affection and love. Al- 
though sexual repression undoubtedly plays an im- 
portant role in many neuroses, psychoanalysts today 
tend to stress more the entire relationship of the child 
to his parents — ^how secure he feels with them, how 
fairly he believes they treat him in comparison with 
brothers or sisters, and how sure he is of their love for 
him and their acceptance of him. 

Other Schools of Psychoanalysis 

As more and more psychiatrists and psychologists 
were trained in psychoanalytic methods, various di- 
vergences from Freud’s views arose, and some of his 
students started schools of their own. Alfred Adler 
developed individual psychology, which stressed the 
importance of the inferiority complex and the drive 
to succeed as factors in the formation of neurosis. Carl 
Jung evolved a system of thought that he called 
analytical psychology, which borrows heavily^ from 
Hindu mysticism and which stresses the collective un- 
conscious (the persistence in the mind of ideas in- 
herited from man’s remote ancestors). Jung’s theories 
are not in agreement with contemporary biology and 
so have had little influence on the general development 
of psychology and psychiatry. Both Adler and Freud 
have influenced the thinking of many psychologists 
who are not themselves psychoanalysts. 

In the United States since the 1930’s Karen Homey, 
Erich Fromm, and Harry Stack Sullivan have been 
influential. They have especially stressed the impor- 
tance of the culture, or general environment, in 
determining the kinds of problems people have and the 
inadequate ways they unconsciously adopt to deal 
with them. Their followers are usually referred to as 
neo-Freudians, or the Cultural School of Psycho- 
analysis, to differentiate them from those who empha- 
size Freud’s more biological point of view. 

Although there are differences in emphasis among 
the various present-day schools of psychoanalysis, all 
of them base their theories upon Freud’s work and all 
accept his concept of unconscious motivation. They 
vary among themselves in the relative importance 
they place upon biological and cultural factors, in 
the extent to which they rely upon free association, 
and in the use they make of dream interpretation. 
(See also Psychology, especially the Reference-Out- 
We at the end of the article.) ■ 
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PSYCHOLOGY— r/fg SCIENCE 0/ BEHAVIOR 



These two three-year-olds are placing blocks in the proper holes in a form board. 
The chimpanzee is doing about as well as the little boy. As they grow older the 
superior intelligence of the boy will become increasingly apparent. 


■pSYCHOLOGY. A broad definition 
-^of modern psychology is the sci- 
ence of behavior. Psychology is con- 
cerned with what adults, children, 
and animals do. Psychologists inves- 
tigate such problems as development 
of intelligence, individual differences 
in intelligence and personality, learn- 
ing, forgetting, acquisition of lan- 
guage, group behavior, and the diag- 
nosis and treatment of behavior dis- 
orders. 

Typical of the questions they ask 
are: Why doesn’t Mary eat? Why is 
she afraid of Aunt Jane? Can her fear 
be overcome? What are John’s 
chances of success in medical school? 

Why can’t Charles concentrate? Why 
is Bill so shy? Is theie anything he 
can do to improve his personality? 

Can mental illness be prevented? 

Psychology has much in common 
with biology, the science of living 
things. Psychologists have a special 
interest in the brain and the rest of 
the nervous system, as well as in the glands and other 
organs. Their interest, however, stems only from the 
fact that these help to explain behavior. 

Psychology has much in common with social science 
also. Man is greatly influenced by what other people 
say and do. His moral and religious behavior is in- 
fluenced by what people said who lived thousands of 
years ago. Intelligence and personality are to some 
degree molded by parents and teachers. For these and 
other reasons, psychology is a social as well as a bio- 
logical science. 

Historical Development of Psychology 

Psychology has not always dealt with behavior and 
with practical problems of everyday life. Like most 
other sciences, it was once a branch of philosophy. 
The word comes from a combination of two Greek 
words, •psyche (“mind”) and logos (“discourse”). To 
Greek philosophers, psychology was the study of the 
mind, or mental philosophy. Mental philosophers dis- 
cussed such issues as: What is mind? How are mind 
and body related? How accurately do our senses re- 
veal the nature of the world around us? Such ques- 
tions aroused much speculation, but seldom did two 
authorities give the same answers. 

Wilhelm Wundt (1832-1920) believed that psychol- 
ogy could become a science if it gave up mere specula- 
tion and engaged in experimental research. At the 
University of Leipzig, in 1879, he opened the world’s 
first laboratory for the experimental investigation of 
psychological problems. Wundt and his students 
focused their attention upon consciousness; that is, 
upon our awareness of ourselves and the world about 
us. The chief experimental method came to be 
known as experimental introspection. Introspection is 


a kind of “looking inward.” The experimenter made 
various changes in light, sound, and other stimuli, 
and the subject described his experiences. 

It appeared to these investigators that conscious- 
ness could be broken down into small “bits of experi- 
ence” called sensations, images, and feelings (see Sen- 
sation and Perception). Such were the "elements” of 
mind. Those who studied consciousness in this way 
were called structuralists, because they tried to de- 
scribe the contents, or structure, of mind. 

The scope of psychology began to broaden when cer- 
tain investigators became interested in studying the 
functions of consciousness instead of the structure 
of mind. The functionalists, as they were called, be- 
lieved especially that consciousness aids in the learn- 
ing process. They undertook experiments on learning 
in animals and in human children and adults. Their 
psychology became very broad, dealing with intelli- 
gence, personality, and many practical problems of 
education. Functional psychology developed at the 
University of Chicago under the leadership of John 
Dewey (1859-1952) and James Rowland Angell 
(1869-1949) and at Harvard University under William 
James (1842-1910). 

Gestalt Psychology 

A group of German psychologists led by Max Wer- 
theimer (1880-1943) and Wolfgang Kohler (born 1887) 
also criticized the structural movement. These men 
called themselves Gestalt psychologists. The word 
“Gestalt” means configuration, whole, or pattern. By 
analyzing experiences into “bits” such as sensations, 
the structuralists had imphed that our awareness of 
the world about us is a mosaic. The Gestalt psychol- 
ogists said that experience is not hke this at all. 
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MEASURING THE REACTIONS TO AN EMOTION 



The machine, called a polygraph, registers the physical reactions to an emotion fright caused 
hy the explosion of a pistol. The various instruments record such thmgs as pulse, blood 
pressure, skin temperature, breathing, and tremors m the fingers. 

Just as we are not aware of the oxygen and hydrogen 
of which water is composed, we are not, they claimed, 
aware of sensations. Rather we are aware of people, 
oars, and other meaningful things. 

Wertheimer drew attention, for example, to the per- 
oeption of movement in motion pictures. Actually 
there is only a succession of still pictures on the screen, 
yet our experience is of moving people and objects. 

We are not aware of the separate pictures. 

Although much of the work of Gestalt psychologists 
dealt with perception, they were also interested in 
learning. Here again they were critical of earlier con- 
cepts. Edward L. Thorndike ^874-1949) of Coluin- 
hia University, as well as the functionalists at Chi- 
eego, had come to the conclusion that learning is a 
sort of trial-and-error, hit-or-miss affair, in which 
errors are gradually eliminated. Their experiments 
ed called upon animals to solve mazes and puzzle 
exes. The animal usually made many different re- 
sponses, some correct and some incorrect. In succes- 
s'xe trials, if appropriate rewards were offered, the 
^uimal Would gradually drop the incorrect responses 
j?d retain the correct ones. Eventually it would run 
rough the maze without errors or open the puzzle 
U-X without false moves. 

T-. Insight in Animals 

t !•+ ^rs now classic experiments on the men- 

^Pos, found evidence that animals are capable 
a higher type of learning, which he called “insight, 
a one experiment a hungry chimpanzee was con- 
fronted with a banana well out of reach above the 
age. In were placed several boxes. In- 

ead of trying this or that response and gradually 
aoinating errors, a chimpanzee would sometimes look 


the situation over, then 
suddenly stack the boxes 
one on top of the other and 
clamber on top to seize the 
banana. (For pictures of 
this experiment, see Learn- 
ing.) Later experiments 
showed that animals as low- 
ly as the rat are also ca- 
pable of sudden learning. 
Insight is most evident, 
however, in man himself. 
Science of Behavior 
As psychology developed 
there was increasing em- 
phasis upon behavior. 
Many investigators were 
dissatisfied with introspec- 
tive approaches. Thej' 
pointed out that conscious 
experience is subjective; 
that is, it is knowm only to 
the person w'ho has it. 

TiUiat an individual does 
is objective because it may 
be observed, photographed, 
and in other ways pinned 
down for careful examination. Actions, including 
what is said and written, are forms of behaxdor. They 
may be studied by methods of observation like those 
used in the physical and biological sciences. Recog- 
nition of this fact gave rise to the movement known 
as behaviorism. 

The leader of the behaviorists was John B. Watson 
(born 1878), professor of psychology at Johns Hop- 
kins University. Watson’s early research dealt with 
learning in animals. In this work the introspective 
method, of course, could not be used. Later, in 
studies on the development of behavior in infants, 
Watson could be concerned only with actions. 

He came to the conclusion that even the behavior 
of human adults should be studied without reference 
to conscious experience. This idea aroused consider- 
able controversy, but it has now largely died down. 
Only a few psychologists still use introspective meth- 
ods and are interested in describing conscious experi- 
ence. The major emphasis in all fields of psychology 
today is along objective, behaviorist lines. 

Freud and Psychoanalysis 

Many people suffer from physical, nervous, and 
emotional disorders for which there is no organic ex- 
planation. A Viennese physician. Dr. Sigmund Freud 
(1856-1939), developed a new theory, that of psycho- 
analysis, to explain the psychoneuroses. 

Freud became interested in what he called the sub- 
conscious and its effect on the conscious mind. The 
subconscious, he believed, is the repository of desires 
and experiences of which we are no longer aw'are. 
He emphasized sexual desires as strong forces and 
claimed that dreams express submerged desires in 
symbolic form. The conflicts resulting from the de- 
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A RECOGNITION TEST — MATCHING FROM SAMPLE 



The monkey is trained to lift an object to obtain food. Then 
it is trained to lift an object resembling whateyer sample is 
shown him. A triangle is shown, then removed. Several minutes 


mands of living and the repressed desires and experi- 
ences stored in the subconscious were the cause of 
mental disorders. 

hlany psychologists object to psj'choanal}'sis be- 
cause it is entirely subjective. Nevertheless, it has 
profoundly' influenced modem thinking. (See Freud; 
Psj'choanah-as.) 

Fields of Psychology 

Like other sciences, psj'chology is divided into a 
number of special fields. We can better understand 
the broad scope of modern psj'chologj* by examining 
some of these various fields. 

Experimental psychology is the parent field. Onlj* 
with the study of human beings under controlled con- 
ditions in the laboratorj* was the modern science di- 
vorced from the armchair speculations that preceded 
it. Students in university and college laboratories 
are required to repeat important experiments so that 
they will become familiar with research techniques. 
Such experiments usually* involve measming speed 
of reaction, learning new skills, memorizing various 
kinds of material, and recording reactions to emotion- 
arousing stimuli. The subjects are usually nnimnk 
and other students. Physiological psychology studies 
the relations between behavior and the sense organs, 
nervous sj'stem, muscles, and glands. 

Animal Psychology 

Animal psychology focuses on the behavior of ani- 
mals and the use of animals as tools to investigate 
psychological processes. Animals and men have essen- 
tiall}' the same phyaological-drive mechamsms. How- 
ever, human beings are guided customs, laws, hab- 
its, and ideals. To get below the surface of culture 
and discover something of man’s purel}' animal na- 
ture, psychologists must use animals. 

Psj'choanal5'sts have suggested that man’s strong- 
est motive is sex. However, animal studies have 
shown that hunger and thirst are stronger. The 
strength of each drive is measured by seeing how many 
times, in a standard interval, tlie animal yvill cross an 
electrified grid to reach food, water, or a member of 



later the triangle and several other forms are shown. The mon- 
key must lift only the triangle. Then a cirde alone is shown. 
This time it must select the circle from among the other forms. 


the opposite sex. Comparisons are based upon the 
average performance of large groups. 

The term genetic, or dei-elopmental, psychology desig- 
nates aU psychological research on development 
whether it deals yvith animals or humans or with 
childhood, adolescence, or old age. 

Child Psychology 

Child psychology covers development from infancy 
to adolescence. It studies the groyvth of walking, 
speech, play, emotion, intelligence, personalitj', and 
social interaction (see Child Development). Children 
have many' behavior problems and it is important to 
find how best to deal yvith them. Child psychology 
makes valuable contributions to mental hygiene (see 
hlental Hj'giene). This is concerned with the early' 
detection and correction of behavior problems which 
may lead to mental illness in later fife. 

The psychology of adolescence deals yvith develop- 
ment during the years from pubert}' to adulthood. 
The problems evident in this age group usually fall 
yvithin the fields of sexual, social, and vocational ad- 
justment. Psychologists are also interested in later 
maturity and old age. There are now more elderly 
people in the total population than ever before. Their 
problems of adjustment to a less active life are fre- 
quently as pressing as those of adolescents. 

Abnormal psychology concentrates upon behav'ior 
disorders. It overlaps a branch of medicine knoyvn 
as psj'chiatry. Studj- in this branch includes such 
topics as abnormalities of perception, emotion, and 
memorj'; neurotic behavior, such as hv'steria and com- 
pulsions; and psychoses (insanities), such as schizo- 
phrema and manic-depressiy'e disorders. 

Since the first World War, attention has been given 
to mental illness among those iny'oh'ed in combat. 
The term “combat fatigue’’ has come into use as a 
means of classifying these disorders. 

Abnormal psj'chology' is also of great value to min- 
isters, lawj'ers, and social workers who are called 
upon to help the depressed, the emotionally' insecure, 
the crinunal, or other antisocial persons. 
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LEARNING A DISCRIMINATION PROBLEM 



When the rat jumps against the correct card it proceeds to a 
food platform beyond. In this picture a correct response is 
shown. The card falls, and the rat obtains food. 



The position of the cards has been changed. The rat bumps its 
nose and falls into a net. It must learn after repeated trials 
that the card with the black circle produces food. 

Social psychology examines individual attitudes and 
personality developed by living in groups, such as the 
family, neighborhood, and nation (see Sociology). 
The field also includes the psychology of crowds, au- 
diences, nations, and races. It examines psychological 
Warfare and propaganda as means of influencing 
groups. The measurement of opinions and attitudes 
hy public opinion polls falls within this field. Racial 
psychology deals with racial differences and the prob- 
lems resulting from cultural minorities. 

Applications of Psychology ^ _ 

The term applied psychology covers application of 
psychological methods and findings to the problems 
of everyday living. There are five branches:^ educa- 
tional, clinical, vocational, industrial, and business. 

Educational psychology applies the findings of child 
psychologists to the problems of understanding school 
children. Studies of individual differences are re- 


quired (see Individual Differences). Alfred Binet 
(1857-1911) developed intelligence tests so that 
teachers could have something more reliable than 
their own judgments in deciding whether a child had 
sufiicient intelligence to profit from a certain level 
of training. Tests of this type are now nddely used to 
decide whether a child is mentally retarded and 
whether he should be placed with, ahead of, or behind 
his age group (see Intelligence Tests; Mental Defi- 
ciency). Measuring techniques called achievement 
tests are applied to specific fields of schoolwork and 
can be related to the learning rates and learning dif- 
ficulties of children at all levels. 

Tests of personality and of music, art, and special 
aptitudes are also used in schools. Within the class- 
room itself there are opportunities to apply what psy- 
chologists have discovered about learning, remember- 
ing, and study (see Learning; Memory; Study). 

In the field of clinical psychology psychiatrists and 
clinical psychologists apply what they have learned 
in their study^ of abnormal psychology. The psychia- 
trist is always a doctor of medicine and can thus 
use medical as well as psychological procedures. Al- 
though some clinical psychologists are doctors of 
medicine, most of them have a degree of doctor of 
philosophy. This does not give them the right to 
practice medicine. 

Psychiatrists are especially concerned with the 
more serious mental illnesses which often require hos- 
pital treatment. Except where they woik with psy- 
chiatrists in mental hospitals, clinical psychologists 
are more likely to be interested in the behavior dis- 
orders which arise in the home and in the school. 
Some of them practice as private consultants, and 
many work in homes for the feeble-minded, in psy’’chi- 
atric clinics, in schools, and in colleges. Many arc 
employed by the Veterans’ Admimstration. 

The tests which psychologists have devised to 
measure intelhgence and personality’’ often show nhy 
a behavior problem exists. The child who is “bad” 
in school or at home may be so because he is e,\- 
pected to do more or less than his abihty level. Or 
he may have a correctible personahty defect. 

Diagnosing Mental Illness 

The Rorschach test is widely used to suggest what 
may be wrong with a patient. The test is a series of 
ink blots to which people with “queer” ideas usually 
have “queer” interpretations. These reactions fall 
into patterns which are diagnostic. Such patterns re- 
veal the type and sometimes the source of the pa- 
tient’s problems. 

Pictures are used similarly in the “thematic apper- 
ception test.” The patient is asked to make up a 
story about each picture. The stories may have a 
common theme, as of melancholy or fear. Like the 
ink blots, they disclose a great deal about personality 
(see Personality). 

Another method used to help people solve their 
problems is psychoanalysis. The patient usually re- 
clines on a couch and talks about anything which 
comes to mind. This is known as “free association of 
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ideas.” Free association continues, often in a long ser- 
ies of sessions, until the analyst is able to reconstruct 
the patient’s past — ^his childhood experiences, his re- 
lations with his parents, his conflicts. Dreams are 
studied for what they may reveal about desires. 

A newer, briefer, and less expensive method is 
known as "client-centered therapy.” It was devel- 
oped by Carl R. Rogers (born 1902) and is now widely 
used by clinical psychologists. The client is encour- 
aged to talk about his problems. The psychologist 
listens s 3 Tnpathetically and guides the talk into chan- 
nels which will enable the patient to see for himself 
what is wrong and what should be done. The aim is 
thus to help the patient achieve insight for himself. 

Much harm may be done if a patient follows the ad- 
vice of a quack. The qualifications of a person call- 
ing himself a psychologist may be obtained by writ- 
ing to the American Psychological Association, 1333 
Sixteenth Street, N.W., Washington, D. C. 

Psychology in Industry and Business 

Vocational psychology helps an individual to decide 
what sort of lifework he should choose. Vocational 
counselors are employed by high schools, colleges, 
and government agencies. Through tests and inter- 
views the counselor attempts to discover aptitudes 
for particular studies or occupations (see Vocations). 
The Medical Aptitude Test which all applicants for 
medical school must take and the Seashore test for 
musical talent are examples of many which indicate 
the hkelihood that a person will succeed or fail in 
a vocation. 

Industrial psychology is in part concerned with the 
same problems as vocational psychology. However, 
the industrialist has jobs to be filled, and he wants 
to find people who can fill them efficiently, who will 
be happy in their work, and who will remain on the 
job after they have been trained. The industrial 
psychologist is often responsible for training workeis, 
for establishing procedures to reduce accidents, and 
for promoting good relations between employees and 
their employers. 

Psychologists in industry and in the government 
are also doing research on what is sometimes called 


“human engineering.” This is the task of designing 
machines so that men can operate them efficiently. 
Research in this area was so important during the 
second World War that Walter S. Hunter (born 1889), 
chairman of the Applied Psychology Panel of the Na- 
tional Defense Research Council, was given the 
President’s Medal of Merit. The citation referred 
to “research on the psychological and physiological 
capacities of man in relation to the new instruments 
of warfare” which “contributed materially to the more 
effective utilization of both military personnel and 
instruments.” 

Business psychology covers the work of vocational 
and industrial psychology. In addition it deals with 
problems of marketing, such as discovering the poten- 
tial market for a new product; how to package it 
attractively; and the most effective promotional meth- 
ods. This is known as market research. Advertising 
research is another aspect of business psychology 
(see Advertising). 

Current Trends in Psychology 

Most psychological research is now focused upon 
aspects of behavior. The aspect most widely investi- 
gated in the laboratory is the learning process. This 
is because learning forms the basis of almost every- 
thing which enables us to make a living and live 
together. 

Clinical psychology as an applied field is also de- 
veloping rapidly. The need for psychologists in this 
field is far greater than the supply. Current research 
is concerned with improving the accuracy of tests 
and with weighing the relative values of different 
forms of treatment for specific behavior and learning 
problems. Government agencies such as the Veterans’ 
Administration and several private foundations are 
trying to help in the training of large numbers of 
clinical psychologists. Many are now working in 
teams with psychiatrists and psychiatric social work- 
ers, a trend which seems likely to continue. 

Another field of great current activity is the so- 
called “human engineering” which, as we have seen, 
involves adapting machines to men and the efficient 
training of men to operate them. 


SOME COMMON LABORATORY EXPERIMENTS 



This apparatus (left) is used to study the conditioned reflex. 
An electric shodk causes the finger to lift. If a hell is rung 
before the shock, eventually the finger lifts when the bell 


rings Md before a shock is received. The pointed metal cylin- 
der (right) locates areas of skin sensitivity — hot, cold, pam, 
pressure — on a sample square of skin on the forearm. 


429 PSYCHOLOGY 

REFERENCE-OUTLINE FOR STUDY OF PSYCHOLOGY 


I. The nature and scope of psychology 

A. Definition P-426 

B. Historical development and points of view: 
structuralists, functionalists, behaviorists, and 
Gestalt psychologists P-426-7; Freud and psy- 
choanalysis P-427-8, r-295, P-424b. See also 
names of psychologists in Fact-Index 

II. Nervous system N-110-13: brain B-279-83 

III. Sense organs, or receptors S-99-100 

A. Eye E-459-62: light L-227; color C-391 

B. Ear E-170-1 : air vibrations A-73; sound S-236 

C. Skin S-192-3: touch T-158 

D. Tongue T-147: taste T-23 

E. Nose N-305-6: smell S-200 

IV. Effectors 

A. Muscles M-452-4: voice V-516 

B. Glands G-118: hormones H-424-6 

V. Sensation and perception S-99: false sensations, 
or illusions 1-43 

VI. Emotion and personality 

A. Emotion Ili-340b, B-280 

B. Personality and character P-159a 

C. Mental hygiene M-172 

D. Personality and character development C-239-48 
See also the Reference-Outline for Personality 
and Character Development 

VII. Learning L-143-6: child development 0-23948; 
conditioning R-90; education E-238-9; habit H-240; 
practical implications (study) S4334; reading R-82 

VIII. Intellectual processes 

A. Memory M-170 

B. Imagination 144 

C. Intelligence 1-170 

D. Language development in the child C-2406-c 

E. Development of interests and activities C-242 

F. Dreaming S-199 

IX. Individual differences 1-113-14 

A. Heredity H-343-8 

B. Tests for intelligence, personality, and char- 
acter 1-170-5, P-159c-d 

C. Mental deficiency and mental hygiene M-172 

D. Sensory defects: blindness B-206; deafness 
D-25 

E* Child development C-23948 

X. Development of the human being: heredity H-342, 
embryology E-337, B-150-1; child development 
C-23948; adolescence A-22 

XI. Applications of psychology P4276-8: educational 
psychology P4276, E-260; abnormal psychology 
P427a; psj^choanalysis P4246; hypnotism^ H461 , 
emotion E-340-340b; mental deficiency^ M-172; men- 
tal hygiene M-172; psjmhology in industry and 
business P-428; advertising A-23; work and fatigue 
W- 199 ; vocations V-501 

XII. Child psychology 

A. Physical development C-23940, A-22 

B. Body control C-240b: reflexes R-89 

C. Language development C-240b-c 
Intellectual development C-242-3; intelligence 
and achievement tests 1-170-5 

E. Personality and character development: see 
the Reference-Outline for Personality 


F. Development of interests and activities 
C-2406-i: play P-315; games G-8; parks and play- 
grounds P-86(z; kindergartens and nursery 
schools K41 

G. Learning L-143-6; habit H-240; memory M-170; 
study S433 

H. Individual differences: see Seetion IX 

I. Practical applications in education E-23840: 
kindergartens and nurser}' schools K414 
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Ptolemy (tdl'e-mi). Among the most trusted 
generals who accompanied Alexander the Great on 
his conquests in Asia was a Macedonian named 
Ptolemy, who became one of the seven bodyguards 
attached to that king’s person. After Alexander’s 
death (323 b.c.), Ptolemy received Egypt in the 
division of the spoils of empire, and ruled it for 38 
years. He was the founder of a line of Greek rulers 
in that country, of whom the last was Ptolemy XIV, 
or Caesarion (47-30 b.c.). He was the son of Julius 
Caesar and Cleopatra, and became joint ruler with her. 
Both met violent deaths in 30 b.c. Egypt then became 
a Roman province, and the Ptolemaic rule ended. 

About 170 years later, new distinction was con- 
ferred upon the name Ptolemy by the famous as- 
tronomer, geographer, and mathematician, Claudius 
Ptolemaeus. Whether he was related to the royal 
house of Egypt is uncertain. All we know of him is 
that he was a native of Eg 3 q)t and lived in Alexandria, 
and probably died soon after 161 a.d. 

'Ptolemy was a compiler rather than an original 
thinker or investigator, but he did his work so well 
that his books remained the standard textbooks do%vn 
to the close of the Middle Ages. 

In astronomy his great work was the ‘Almagest’, 
as Arab scholars called it, from the Arabic words 
meaning “the greatest.” This contained the first 
treatise on trigonometry, which Ptolemy developed 
for the use of astronomers. Ptolemy explained aU the 
motions of the heavenly bodies on the theory that 
they all revolve around the earth; and this theory 
held sway until Copernicus showed its error. 

Ptolemy's ‘Guide to Geography’ was chiefly a set 
of maps and a list of places with calculations of their 
latitude and longitude. These calculations were based 
on an underestimate of the size of the earth and so 
contained serious errors, but his maps were not 
improved on for more than 12 centuries. 

Public utilities. When we want gas, electric 
light, or telephone service, usually we cannot choose 
among different companies, as we can in buying most 
other things. There mil be just one company of each 
kind in our community. That company is obliged to 
serve us, provided we observe its rules and pay its 
charges; and its services and charges are regulated by 
the government. Such a company is a public utility, 
or public service industry. 

Social Control Necessary 

Puh’^^liti^s differ from other business enter- 
prise^'' ' g a special public interest. The services 
they\^^fc re more or less indispensable to the 
commiV ey usually need special grants of 

privile^J’ te, such as the right to use the 
public sf gas mains. They usually have a 

mononoR 3 approach to monopoly of their 

functions.\''^^fH|t‘se and other reasons they are 
regulated 1^^ ]|l|3remment. 

Until the t'.^ MT the Civil War, the only common 
public utilities h ^ e ferries, bridges, canals, and toll 
roads. To induce men to build them the government 


let the builders charge tolls, and gave them a monop- 
oly of the business. On the other hand, the govern- 
ment insisted on the right to regulate them to insure 
good service and fair rates. 

When inventors gave us gas, electric light and 
power, the telephone, and street cars, it seemed at 
first that competition between different companies 
would insure good service and low rates. But it was 
soon found that there could be little competition in 
public utility businesses. One reason is the expensive 
equipment each company needs. Two telephone com- 
panies, for example, might have to spend a million 
dollars apiece for equipment in a city, whereas one 
company could serve the city with equipment costing 
only 1}^ millions. Besides, it is inconvenient for the 
public to have two telephone systems in the same 
community. So most public utilities naturally tend 
to become monopolies, because the public is better and 
more economically served when there is only one large 
company for each kind of service. 

Local utilities, such as water, fight, telephone, and 
street-car companies, were at first regulated by the 
communities through charters or grants of franchises. 
Services affecting a larger area, such as railroads, 
were regulated by state legislatures through provisions 
in their charters. 

As these businesses grew in importance and power, 
this machinery of regulation proved inadequate; and 
early in the 20th centurj"^ all the states except Dela- 
ware set up state pubhc service commissions to deal 
with utilities. Utilities operating outside the limits 
of a single state are regulated by such federal agen- 
cies as the Interstate Commerce Commission, the Fed- 
eral Maritime Board, the Maritime Administration, 
theEederal Power Commission, theFederal Communi- 
cations Commission, and the Civil Aeronautics Board. 

The state commissions usually have control ovei 
rates, service, and accounting. Some also have au- 
thority over new issues of securities. The commission 
can order changes in rates or service if it believes them 
to be warranted. If the public service company be- 
lieves that the commission’s order will prevent it 
from earning a fair return on its capital, it can appeal 
to the federal courts to set the order aside. 

Public and Private Ownership 

Public ownership of utilities has increased in the 
United States since the first World War. Most cities 
own their water services, and many operate gas, elec- 
tric power, and street-car services. 'The federal gov- 
ernment has set up vast projects that combine hydro- 
electric development with flood control, iirigation, oi 
water supply (see Dam; Irrigation; Tennessee Valley 
Authority). The oldest and best-known federally 
operated utility is the Post Office. 

Opinion is divided on public ownership of utilities. 
Those who favor it say that the demand of private 
concerns for profit leads to high rates and poor service. 
Those opposed argue that government operation is 
seldom as efficient as private management, and that 
it is subject to political abuse. 
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In Canada and the European countries public 
ownership is more common, and railroads, telephone 
and telegraph services, and other public utilities are 
government operated to a considerable extent. 
Pueblo (pweb'ld) Indians. In New Mexico and 
Arizona live the Pueblo Indians — the Hopi, Zuni, Taos, 
Isleta, Jemez, and others. They follow the way of 
life developed by their ancestors to fit this land of 
scanty rainfall. They live in compact adobe villages, 
first called “pueblos” by Spanish explorers. They 
grow’ their food in distant fields, watered by irriga- 
tion systems they have built. There are 28 pueblos 
which are still inhabited, in addition to hundreds 
of mined structures which formerly were populous 
centers. Among the most interesting aie the now de- 
serted homes of the Cliff Dwellers, who were ances- 
tors of the present tribes. (See also Indians, section 
“Southwest Farmers and Herders”; Cliff Dwellers.) 


PUERTO RICO 

The typical pueblo was often built, for defensive 
purposes, on the top of a lofty flat-topped hill, 
called a mesa. It is a many-roomed structuie of two 
to seven stories piled one upon another, like a series 
of terraces, so that the roof of one building is the 
“front yard” of the next above. The upper houses 
are reached by means of ladders. Slabs of sandstone 
laid in adobe mortar are used as building material, 
but most of the modern villages are built of sun- 
dried bricks. 

The present-day Pueblo Indians are industrious 
farmers and skillful potters. Some are basketmakers 
and weavers, like their ancestors. Except for nine 
Hopi villages in Arizona, they all live in New Mexico. 
They aie nominally Chiistian, though they still re- 
tain many of the rites and customs of their ancient 
faiths. Their ceremonial dances attract manj'' tourists 
each year. Number of Pueblo Indians, about 19,000. 









mountain slopes beside El Camino 
IS® road. Cane fields cover the land from the village to the hxUtop. 


ISLAND Life 
in CROWDED 
PUERTO RICO 

pUERTO RICO. Tlie only part of 

United States territory where 
Christopher Columbus set foot is the 
West Indies island of Puerto Rico He 
landed on its west coast in 1493, on 
his second voyage, and claimed the 
land for Spain. After four centuries 
of rule, Spain ceded this land to the 
United States on Dec. 10, 1898, fol- 
lowing the Spanish-American War. 

The name Puerto Rico means “rich 
port,” but the beautiful tropical island 
's a problem spot. Its population 
of 2,210,703 (1950 census) is too great 
0 be supported by farming the 3,435 
puare miles of mountain and low- 
hnd. Today its leaders are striving 
0 develop the island^s resources and 
0 attract industries that will create 
OMployment and income. 

Location, Size, and Nature 
of the Land 

Puerto Rico lies about 1,000 miles 
southeast of Miami and 1,400 miles 
rom New York. It belongs to a 
onam of volcanic islands encircling the Caribbean 
(see West Indies). Roughly rectangular, it 
Pleasures 100 miles from east to west and 35 miles 
mm north to south. Mountain ranges cross the 
in P^^^Uel with the southern coast and from 
TO 15 miles inland. The Cordillera Central naes 
™ the west and the Sierra de Luquillo to the e^t. 
^H'o de Punta, 4,389 feet, is the highest point. 


Limestone spui-s and hills branch fanwlse from the 
main ranges. Around the core of mountains and hills 
spread the coastal plains. The rivers that plunge 
down the slopes have cut deep gorges and brought 
alluvial soil to enrich the plains. 

Tropical Trade-Wind Climate and Vegetation 
The island lies within the tropics and enjoys warm 
weather the vear around . The average daily maximum 
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is 86° F. and the average 
minimum about 67°. Re- 
freshing trade winds blow 
from the east and north- 
east, and at night land 
breezes sweep from the 
mountain heights. 

The mountain barrier 
wrings moisture from the 
trade winds, bringing 
heavy rainfall on 
the northern slope and 
plain. The south is so dry 
it must be iirigated for 
farming. At times the 
island has been parched 
with drought. Again it is 
swept by hurricane. 

Once the well-watered 
clothed 
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areas were clotneu in a 
thick rain forest of tropical trees, vines, and plants. 
But the land was cleared foi farming and timber was 
cut for lumber and charcoal. Today the only large 
forests left are in the preserves. The government 
forestry service has planted millions of hardwood 
lumber trees and more millions of quick-growth trees 
to check erosion and to supply the charcoal burners. 
In the drier sections, some areas support only shrubs, 
or even cacti and thorny acacias. The island has few 
mineral resources. 

Farming People in a Crowded Land 
Most of the Puerto Ricans are white people of 
Spanish descent. About a fourth are Negroes and 
mulattoes, descended from slaves brought to the 
islands from the 16th to the 18th centuries. Only 
a few are descended from the original Indian inhab- 
itants. These were peaceful, farming folk of Arawak 
stock, called Boriquenos, from their name for the 
island. They did not survive the Spanish attempt 
to enslave them and disappeared by 1582. 

Spanish is the native language. Perhaps a third of 
the people can speak English, which has been taught 
in the schools since 


These factory girls are packing finished handkerchiefs for ex- 
port to the United States. Embroidery and other handwork on 
Puerto Rican linens is done by country women in their homes. 


plow the land with ox 


is about the same as that 
of Puerto Rico, indus- 
try and trade support the 
people. 

How the People Live 

The country people are 
called jibaros. About 
50,000 of them own 
their small farms. But 
most jibaros work for 
the big sugar plantations. 
Sugar cane grows across 
the coastal plain and well 
up the hillsides. Most of 
the land belongs to a few 
large plantation oper- 
ators, including the sugar 
centrals, or factories. 
Few planters have farm 
machinery. The jibaros 
teams, set out the cane 


1900. Puerto Ricans are 
predominantly Roman 
Catholic. 

About three quarters 
of the people make a 
living on the land, 
though there is an av- 
erage of less than two 
thirds of an acre of till- 
able ground to the per- 
son. There are about 
644 people to the 
square mile. This is al- 
most 13 times as great 
as the United States 
average of 50.7 to 
the mile. In New Jer- 
sey, where the density 


WORKERS ON THE LAND 



Tlie boys at the teft are setting out tobacco seedbngs on a hillside. 
Curtivation of the steep slopes has led to serious erosion. At the 
right a Jibaro farm worker swings his sharp machete to chop a stalk 
of sugar cane. The harvest lasts from mid- January to June. 


shoots, and hoe the weeds. At harvest time an army 
of workers cut the cane with huge knives, called ma- 
chetes. They haul the crop to the central in ox-drawn 
wagons, in trucks, or in railroad cars. After the last 
load goes, many workers face six months without work. 

The planters cannot spare good cane land for gar- 
dens or pasture. So the jibaro families buy rice, beans 
or peas, salt codfish or pigs feet, and coffee for their 
meals. Most of this food is imported. 

In the hilly country tobacco is a leading crop. 
The farmers plant it in November and harvest it in 
March. Then they clear the ground and sow corn, 
beans, or a starchy, tropical root vegetable, such as 
sweet potatoes, yams, cassava, tania, or dasheen. 

The coffee planters high on the steep mountains 
can usually spare land for a garden or to pasture a goat 
for milk. They get fruit from orange trees, mangoes, 
plantains, or bananas set to shade the coffee bushes. 

Problems of Housing and Land 
The jibaro’s house is no more than a cabin of rough 
boards. Thousands of families are landless squatters, 

called agregados. They 
may beg space for a 
hut on a relative’s 
farm or they may 
build in a swamp. 

In 1941 the govern- 
ment began to enforce 
an old law providing 
that no corporation 
may own more than 
500 acres of land. It 
set up a program of 
land purchase and set- 
tlement. In some cases 
a farmer is aided in 
borrowing money to 
buy land, and experts 
help him in farming it. 
Small plots are 
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NEW HO USI N G AND A BUSY STREET IN SAN JUAN 


PUERTO RICO 



At the left is one of the giant housing projects erected in the capital since the second World War. The city has grown rapidly 
as new industries have been established. Efforts are being made to clear the slums. At the right, modern automobile traffic crowds 
a narrow street in the old city. Notice that signs may be in English or Spanish, 


assigned to squatter families so they can build a 
house and plant a garden. 

Housing is a problem in the cities too. The well 
to do and the few middle-class people have brightly 
painted houses built in the Spanish style. But the 
mass of the people are huddled together in small, 
crowded buildings without plumbing or sewer facil- 
ities. In recent decades the 
government and private 
construction firms have 
built large housing projects. 

Agriculture, Industry, 
and Trade 

Under Spanish rule, the 
three export crops — coffee, 
tobacco, and sugar cane — 
ii'cre of almost equal impor- 
tance.^ But after 1898, the 
island’s sugar could enter 
the United States without 
paying duty, and cane rais- 
ing increased rapidly. It 
occupies One third of the 
cropland, while coffee and 
tobacco raising have de- 
creased. Other commercial crops include coconuts, 
pineapples, sea-island cotton, grapefruit, citron, and 
I'anilla. Truck farms raise vegetables for the city 
markets and ship some vdnter vegetables. Stock 
glazes on rough, imirrigated areas in the south. 

^ngar cane processing, sugar refining, and the di^ 
illing of rum from the molasses make up the island s 
cadingindustry . Second in product value is the needle- 
iiork mdustry. iMuch of the work, embroider}’’, needle- 
Pnint, hand finishing, and the like, is done by women 
^t home. In recent years factories making under- 


wear, blouses, gloves, and other clothing have in- 
creased, For many years manufacturing was -virtually 
limited to these industries. 

Puerto Rico’s foreign trade is extensive, since 
it sells most of what it produces and buys manufac- 
tured goods and more than a third of its food abroad. 
Sugar makes up three fifths of its exports. Some 90 

per cent of its external 
trade is carried on with the 
United States. 

New Industries and Jobs 
To supply jobs and goods 
for the people the island 
government set up the In- 
dustrial Development Com- 
pany in 1942. This agency 
first built large cement, 
ceramics, glass-container, 
paperboard, and shoe plants 
and set them in opeiation 
to prove that factories 
could be successful. In 1947 
it offered tax exemptions 
for 12 years to firms es- 
tablishing new industries. 
By 1951 more than one hundred new plants had begun 
operation. The products included textiles, chinaware, 
clothing, hosiery, buttons, television and radio sets, 
candy, paper bags, and various novelties. 

The government also pushed a water-development 
program to supply dependable hydroelectricity for 
manufacturing and to increase irrigation, city water 
supply, and sanitation facilities. The huge Coanillas 
Dam in the southern mountains was finished in 1948. 

Puerto Rico’s balmy climate and beautiful scenery 
attract tourists and winter visitors. Tlie Development 
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ILihrcrne field and has no plumbing or sewer faciUties. 
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PUERTO RICO’S CLASSICAL CAPITOL 



This modern building, erected in 192S, resembles the government buildings in Wash- 
ington. It contrasts with the ancient governor’s palace. La Fortaleza, built by the 
Spaniards 300 years ago and restored by the Work Projects Admimstrationin the 1930’s. 


Company has built hotels and promoted spoits and 
recreation facilities to entertain them. 

The island has excellent airline and ship connec- 
tions with the United States and the Latin countries, 
and railroads around the coastal plain serve many 
large and small harbors. Highways crisscross the 
island, joining the cities and providing outlets for 
farm produce. More than 2,000 miles aie paved. 

San Juan and Other Cities 

Pueito Rico’s largest cities (1950 census) are San 
Juan, the capital (224,767), Rfo Piedras (132,438), 
Ponce (99 192) and Mayaguez (58,944). San Juan lies 
on an island off the noith coast. On the neaiby main- 
land stietch residential sec- 
tions and subuibs. The city 
has an Old-World chaim, 
with narrow streets and 
plazas, trees and exotic 
flowers, churches, castles, and 
fortifications. Tall business 
and government buildings 
and hotels strike a modem 
note. 

Rio Piedras is a residential 
and manufacturing suburb 
and seat of the University of 
Puerto Rico. Ponce, a south 
coast port, is the trade cen- 
ter for a rich irrigated dis- 
trict and has varied indus- 
tries. Mayaguez, on the west 
coast, is the center of the 
needlework industry. 

Educating for Literacy 
and sum 

Since the United States 
took over the island great 
stress has been laid on school- 


ing. Illiteracy in the population has 
dropped from 79 to about 30 per 
cent. About one third of the govern- 
ment budget goes for education 
today, yet only about three fifths of 
the school-age children attend school. 
Country children are fortunate if 
they finish the four-grade first-unit 
school. Second-unit schools offer 
courses in elementary agriculture, 
handicrafts, domestic science, and 
some industrial arts and trades. 
Towns and cities have elementary, 
high, and vocational schools. 

To the University of Puerto Rico 
falls the task of training teachers 
and other professional and technical 
workers. Its School of Industrial 
Arts was opened in 1948 to prepare 
skilled workers for new industries. 
The medical school, founded in 1951, 
incorporated the School of Tropical 
Medicine. Other colleges on the 
island include the Polytechnic Institute and the 
College of the Sacred Heart. 

History and Government 

Juan Ponce de Leon brought the first Spanish set- 
tlers to the island in 1508 and became its governor 
in 1509 (see Ponce de Leon). After they had exhausted 
the few gold mines, the colonists turned to agriculture. 
They imported Negro slaves to do the nork. 

To defend the island against Spam’s enemies and 
against pirates of the Spanish Main, they built forts 
at the entrance of San Juan harbor — Morro Castle 
and San Cristobal. Srr Francis Drake failed to take 
them rn 1595. The English captured the city in 1598 

AND ELEMENTARY EDUCATION 


UNIVERSITY 
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LUXUR Y TO ATTRACT TOURIST TRADE 





This 6-miUion-dollar seaside hotel in San Juan, opened in 1951, is part 
of the government scheme to attract visitors and their money to the island, 
aesigned to catch the cooling trade winds. Each room has a balcony. 


and the Dutch in 1625, but could not take El 
Mono, Slavery was abolished in 1873. 

The Puerto Ricans revolted half-heartedly 
against Spanish rule in 1823 and again in 
1868 and won virtual home rule in 1897. 

After the island fell to the United States, it 
had military rule until the Foraker Act of 
1900 instituted civil government. The Jones 
Act, a new organic act, passed by Congress 
in 1917, conferred American citizenship on 
the people, gave them more home rule, and 
made the island an unincorporated territory 
of the United States, 

During the second World War the United 
States built new Army, Navy, and Air Force 
installations to strengthen the island as the 
keystone in its Caribbean defense. Puerto 
Rican troops fought in this war and in the 
war that began in Korea in 1950. 

In 1947 the Puerto Ricans won the right 
to elect their governor. They also vote for 
members of their Senate and House of Rep- 
resentatives and for their resident commis- 
sioner. The commissioner represents them in Congress 
but has no vote. The first popularly elected gover- 
nor, Luis M. Marin, took office Jan. 2, 1949. On 
July 3, 1952, the United States approved a new con- 
stitution. This gave home rule to Puerto Rico as a 
commonwealth of the United States. The Puerto 
Rican lower house reaffirmed this status in 1954. ^ 
PULAS'KI, CASiiUR (1748-1779). Among the soldiers 
of Europe who aided the Americans in their struggle 
for independence was Count Pulaski, a Polish noble- 
nian. In his own country Pulaski had taken part in the 
stmggle to keep Poland free from Russian domination. 
The struggle had been imsuccessful, and Pulaski had 
been exiled in 1772. He escaped to Paris, where he 
uiet Benjamin Franklin. Franklin persuaded him to 
oid the colonies in their struggle for freedom, and 
lu 1777 Pulaski joined the American Army. 

He immediately distinguished himself at the battle 
of Brandywine and for his bravery was commissioned 
^brigadier general. He served for some time under 
Washington and then was given permission to raise 
sn independent corps, which became known as “the 
Pulaski Legion.” At the head of this force he succe^- 
;*^y defended Charleston from an attack by the Brit- 
«h in May 1779. But in an unsuccessful attack on 
Savannah, Ga., in October of the same year, he fell 
Mortally wounded and died two days later. Though 
be had been unable to preserve liberty in his own 
^untry, he had helped to win it for a new nation. 
Pulse. The phenomenon knowm as the pulse is due 
fo the Wavelike motion with which blood flows from 
be heart, causing distention and contraction of the 
elastic-walled arteries (see Heart). The word is Ru® 
be Latin pulsus, meaning a “stroke” or “beating. 

■fu human beings, the beat of the pulse is usually 
eounted at the radial artery in the wrist, since the 
ertery there is near the surface and is easily com- 
pressed against the bone. 


The pulse itself is unimportant. It might be called 
a by-product of the fact that the heart beats rhyth- 
mically and the arteries are elastic. However, by 
studying the pulse the physician can leam something 
about the condition of the heart, blood pressure, and 
blood vessels. 

The pulse rate, which corresponds to the rate of 
the heartbeat, is the number of pulsations a minute. 
The normal rate for adults is from 67 to 72, but 
there is considerable variation even among people in 
good health. The rate is usually a few beats higher 
in women than in men. The rate is faster in children 
than in adults. 

Puma. Occasionally when forest rangers in the 
Rocky Mountains are riding back through the dark- 
ness to their lonely cabins, they are startled by a 
blood-curdling scream like the cry of a woman in 
mortal terror. It is the voice of the puma or moun- 
tain lion. Few persons, however, have heard the 
puma’s cry, for it is the quietest of the cat family. 
It usually hunts silently, flitting like a shadow on 
the trail of a deer or springing without a sound upon 
a strayed calf, colt, or sheep. 

Next to the jaguar of South America, the puma is 
the largest of all American cats. Formerly it ranged 
from ocean to ocean and from Canada to Patagonia. 
The early pioneers called it “panther” or “painter” 
and dreaded it as a fierce and treacherous beast. In 
the United States pumas have now disappeared from 
all but the wildest portions of the West. 

Though the puma is a bloodthirsty kiUer of sheep 
and other small domestic a nim als, it becomes tame 
and docile in captivity. Puma kittens at birth are 
covered with spots and stripes, but these soon disap- 
pear to make way for the uniform reddish-brown color 
of the parents. The body of a full-grown male puma 
may be from four to five and one-half feet long, and 
its tail from two to three feet more. The female is 
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considerably smaller. 

Other common names for 
the puma are American 
lion, catamount (also ap- 
plied to the lynx), and 
cougar. Scientific name, 

Felis concolor. (For illus- 
tration 'in color, see 
North America.) 

Pump. Each of us has 
a marvelous pump — a 
beating heart — ^^vorking 
for us as long as we 
live. What is a pump? It 
is a machine for mov- 
ing fluids, ordinarily for 
lifting liquids. Among 
the earliest and simplest 
devices made by men 
for the purpose were 
probably the well sweep 
and the bucket raised by 
a rope over a windlass. 

The Persian wheel or noria — a wheel placed upright 
with the lower portion of the rim submerged in the 
water, and with buckets so hung all around the rim 
that each in turn, as the wheel revolves, dips up 
water and then pours it out on a higher level — is an- 
other device. It has been improved into the chain 
pump, in which the buckets are carried on an endless 
chain traversing two wheels, one down in the water 
and another on an upper level. 

How a Suction Pump Works 

A much later invention is the suction pump, by 
which water is first pushed up through a tube by air 
pressure or suction (see Air), and then lifted by the 
bucket or plunger. From the pumphead down into 
the water runs an airtight tube. The pump head is 
provided with a spout and a handle which by means of 
a plunger-rod works a plunger up and down in the 
tube. This plunger fits the tube closely; on its upper 
surface it carries a valve hinged to open upward. 
Fixed in the lower end of the tube is a similar valve. 

When the handle is raised, pushing the plunger 
down, the pressure of the confined air opens the 
plunger valve but holds the lower or inlet valve shut. 
When the handle is forced down, raising the plunger 
and increasing the space between the two valves, a 
partial vacuum is created, and the pressure of the 
rarefied air within no longer balances the pressure of 
the air without. The weight of the outer air pushes 
the plunger valve shut and raises the water in the 
pump, opening the inlet valve. So by successive 
strokes the water is raised until it stands above the 
plunger, and is lifted to pour out at the spout. 

It is atmospheric pressure alone that raises the 
water until it passes the plunger valve. For this 
reason the suction pump can raise a colmnn of water 
only to a point at which the weight of the column is 
equal to the pressure of the atmosphere. This, at 
sea level, is about 32 feet; and because all pumps leak 


more or less the prac- 
tical limit is about 25 
feet. If water must be 
raised to a higher level, 
some other form of pump 
must be used. 

The Force Pump 
The simplest of these 
is the force pump, which 
may be simply a suction 
pump provided with a 
delivery pipe and a 
third valve, instead of 
a spout. Since the wa- 
ter above the plunger 
is lifted, not pushed up 
by the air, it may be 
lifted to any height by 
the addition of the third 
valve to prevent back- 
flow. An air cushion is 
commonly added to 
equalize the flow of wa- 
ter. When the plunger is lifting water, the air is com- 
pressed; when the plunger descends, the compressed 
air expands and presses the water up through the de- 
livery pipe, thus securing a steady stream of water. 

These pumps are wonderful inventions ; but innumer- 
able varieties of far more complicated pumps are now 
in use. There are many varieties of the force and 
suction pump; many kinds of impeller pumps, includ- 
ing centrifugal pumps, aspirators, and injectors; im- 
pulse pumps or hydraulic rams (see Hydraulic Ma- 
chinery) ; and many kinds of power pumps. 
Pumpkin. Pumpkin pie takes equal rank with tur- 
key and cranbeiries as a part of Thanksgiving din- 
ner. The earliest settlers in America found the Indians 
growing this big squash-like fruit between their lows 
of corn. When other crops failed the Pilgiim house- 
wife learned to cook pumpkins. One hungry poet in 
1630 sadly wrote: 

We have pumpkins at morning and pumpkins at noon. 

If it was not for pumpkins we should be undone. 

The first pumpkins probably grew in Peru. From 
there the plant spread throughout the Americas, and 
it was introduced into Europe. The Indians of Cen- 
tral and South America still consider it an important 
food. They prepare the pulp in many different ways. 
They also roast or salt the seeds and grind them into 
meal. In the United States raw pumpkins are used 
for livestock food and for Hallowe’en jack-o’-lanterns. 
They are also canned. 

The coarse vine of the common field pumpkin grows 
to a length of 20 feet or more. It has large leaves, 
hollow five-sided stems, and large yellow flowers. The 
fruit weighs between 10 and 40 pounds. Pumpkins 
turn from green to yellow as they ripen, and are 
ready to harvest in late fall. (<See also Squash.) 
Punctuation. A misplaced comma once cost the 
United States government $2,000,000. In a tariff 
bill some years ago the section enumerating what 


A PUMA SHARPENS HIS CLAWS 



Like the house cat, the puma delights in scratching trees to exer- 
cise its claws. But photographs showing this habit are rare, for 
the puma is a timid animal. 



TWO WAYS IN WHICH PUMPS RAISE WATER 



i-a'i of a force pump. Intake valve (C) is 
, -tfoke of the piston (A) >n J air chamber. In the upper right-hand 

® Iftge left-hand drawing shows the downward strode o^^ discharge Pi^e (E). ana the air compressed in 

>sed, and water is passing through the outl^ the intake valve (J')’..^*i^rtures below the rising piston of a suchon pump (1) 

‘"® upward stroke is drawing water ‘^'’““^ntaming the flow, shuts, and the piston valve (D) admits water to 

'='iamber by the last “down” stroke ^‘“owhward stroke W this gH j„ws up more, 

drawing water through intake valve (C). stroke (3) discharges tms w 

the cyhnder. Tne nexi up 
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articles should be admitted free of duty specified 
“all foreign fruit-plants,” etc., meaning plants for 
transplanting, propagation, or experiment; but a 
clerk in copying the bUl changed the hyphen in the 
compound word “fruit-plants ” to a comma, making 
it read, “All foreign fruit, plants,” etc. The conse- 
quence was that for a year, until Congress could 
remedy the blunder, all oranges, lemons, bananas, 
grapes, and other foreign fruits were admitted free 
of duty. 

Many a lawsuit has turned on the question of 
punctuation. One such occurred in France, where 
the disposal of $40,000 depended on the decision as 
to whether a small spot of ink was or was not a comma. 
For a less serious example, you know the nursery 
rhyme which reads, unpunctuated: 

Every lady in the land 
Has twenty nails on each hand 
Five and twenty on hands and feet 
This is true without deceit. 

Now read the same properly punctuated : 

Every lady in the land 
Has twenty nails; on each hand 
Five, and twenty on hands and feet 
This is true without deceit. 

Another instance of the difference made by merely 
interchanging two marks of punctuation is the story 
of a member of a legislative body who had called 
one of his fellow members a liar, and was compelled 
publicly to apologize. He did so by sajdng; “I 
said he was a liar, it is true; and I am sorry for it.” The 
apology was deemed sufficient; but in the newspaper 
next day the apology was printed thus: “I said he 
was a har; it is true, and I am sorry for it.” 

The ancient Greeks and Romans did not use punc- 
tuation; in very early times they did not even sepa- 
rate words in writing. If you try to read one of 
their manuscripts, you will realize how much easier it 
is to read a page that is properly punctuated. 

Manutius, a 16th-century Venetian printer, is gen- 
erally regarded as the originator of modern punctua- 
tion. These are the principal marks and their uses: 

Period (.): at the ends of sentences and generally 
at the ends of abbreviated words. 

Comma (,): to separate two halves of a compound 
sentence; words or phrases in a series; nonrestrictive 
clauses or phrases from the main part of the sentence; 
generally to estabhsh clarity of meaning. 

Semicolon (;) : to separate elements requiring more 
marked division than indicated by comma. 

Colon (:): to introduce quotation or long series. 

Dash(— ): to indicate break in thought. 

Question mark, or interrogation point (?): to de- 
note a question. 

Exclamation point (!): to denote surprise, enthu- 
siasm, or any emotion. ha 

Hyphen (-) : to divide certain^fcipound words and 
to divide any word (with two Tn: tore syllables) at 
the end of a line. ''A c 

Apostrophe (’) : to denote pos.'^d 01 'e case and to 
mark omission of letter or letteriAihia contraction. 

f\al 


Parentheses (0): to set off elements in a sentence 
which are explanatory but independent of the structure 
of the sentence. 

Quotation marks : to enclose the actual quoted 
words of a speaker; also to enclose colloquial or slang 
words. Always used in pairs. 

Single quotation marks (‘ ’) : to enclose quotation 
within a quotation; also to enclose title of book, 
play, short story, or poem. Always used in pairs. 

There are numerous rules for the use of these 
various points, but perhaps no two writers or printers 
would agree as to the proper mark to be used in all 
cases. Good judgment and taste, and a certain 
amount of practice, are essential to anyone who 
would punctuate in such a manner as to secure the 
fundamental object of punctuation — the correct ex- 
pression of the sense. When in doubt about punc- 
tuation, ask yourself this question, “Is a comma or 
other point needed to make the meaning perfectly 
clear? ” Remember that there is always a reason for 
every mark of punctuation. 

Pupa (pU'pa). This is the third of the four stages 
through which an insect usually goes during its life- 
time, the first two being the egg and the larva stages. 
At the close of the larva stage the insect fastens itself 
firmly to some object and generally builds a cocoon 
or case about itself, made of sUk or some other sub- 
stance produced by little glands in its own body. In 
this cocoon it sleeps, either entirely motionless, as 
though dead, or squirming a little only when dis- 
turbed. During this sleep great changes go on within 
the body of the pupa, so that when it comes out it is 
quite a different-looking creature from what it was 
when it began its pupal sleep. It has now become a 
full-grovm insect, and usually has wings. This won- 
derful change in form can be best seen when a cater- 
pillar goes into its cocoon, transforms, and comes 
out a magnificent moth or butterfly. The pupal 
stages of some insects have particular names. That of 
the butterfly is called the chrysalis (see Butterflies). 
Only those insects which have what is called complete 
metamorphosis pass through the pupal stage. (See also 
Insects; Larva.) 

PUPIN (pii-pen'), Michael Idvobsky (1858-1935). 
A crowd of newsboys on New York City’s Broadway 
was laughing and jeering at a 15-year-old lad who had 
just come from Serbia. They were amused at his queer 
clothes and the red fez on his head. Suddenly a boy 
knocked off the fez. The immigrant lad jumped at the 
bully, wrestled him to the ground, and got his fez back. 

The boy who fought so well was Michael Idvorsky 
Pupin, and this was the first of many victories he 
won in his new home against staggering odds. His 
courage and intelligence finally carried him to high 
honors as physicist, inventor, teacher, and author, 
i^ong his inventions was the method of tuning used 
in every radio receiving set. 

Pupin was bom Oct. 4, 1858, in the Serbian village 
of Idvor, which is now in Yugoslavia. TTis peasant 
parents encouraged him to study in the local schools 
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and later at Prague. At 15 he set out for the United 
States, where he could enjoy the freedom denied his 
people under the oppressive rule of Austria-Hungary. 

■i^en Michael landed, he did farm w'ork and odd 
jobs, and later worked in a cracker factory. In his 
spare hours he studied at Cooper Union and elsewhere. 
In 1879 he entered Columbia College, where he earned 
his way by tutoring, giving instruction in wnestling, 
and other work. The day before his graduation in 
1883, he took out final naturalization papers. 

Having decided to make physics his lifework, he 
nent to Cambridge University later that year to study 
mathematical physics. When Columbia awarded him 
its first John Tyndall feUow'ship in 1885, Pupin was 
enabled to attend the University of Berlin to work 
under the great physicist Hermann von Helmholtz. 

In 1889 he returned to Columbia University and 
taught physical sciences there imtil he retired in 1929. 


PUPPETS 

His teaching helped inspire several pupils to become 
famous men of science, notably Edwin H. Armstrong, 
inventor of the regenerative radio circuit; and Robert 
A. Millikan and Irving Langmuir, who later won 
Nobel prizes. In 1892 he invented his radio tuning 
device. His most important invention was the loading 
coil (often called the Pupin coil), which made long- 
distance telephony possible. It brought him a for- 
tune. He is also credited with making the first X-ray 
photograph in America and with the discovery of 
secondary X-ray radiation. Several universities gave 
him honorary degrees. Success in a foreign land did 
not lessen his devotion to his omi people, and he gave 
freely to help Serbians in both Europe and America. 
He died in New York City, Mar. 12, 1935. His best- 
known book is his autobiography, 'From Immigrant 
to Inventor’ (1923). Others are ‘The New Reforma- 
tion’ (1927) and ‘Romance of the Machine’ (1930). 


behind the SCENES with the DOLL ACTORS 
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rinderella story. If you look closely, you can see some 
scene from Sue Hastings’ marionette production otxnev appearance of Ufe. 

Ot the strings by which the marionettes are made to gesture ano mu 

y-a 1 1 •_ r _X 


•rvrtr.T,T, . , Rut when Yen Sze put on his performance at court, 

Path MARIONETTES. As long ago as puppets seemed so real as they flirted with the 

«erp '^®fore the birth of Christ, pu^e s . ^^^t the Emperor flew into a jealous 

UDnn picture shows are today. Once mp yen Sze’s head chopped off on the 

Mull ^ ®tory runs, a Chinese emperor name • ppserable showman begged for liis life. The 

sho^n to entertain ^ stubbornly that Yen Sze had to 

'“‘u and his many waves. The showman. Yen Sze, Emperor aeua ^ ^ j ^ 


PMfed up at being invited to exhibit at the royal 

pa ace, went happily to w’ork and made a wonderful 
set of - . r-r- J .... xl.-:- 


die. It was only when the sho^^Tnan tore his puppets 
into shreds that the Emperor realized that he had 
been made jealous by mere scraps of colored paper 


set nf uappUy to work ana maae a colored paper 

hand P’^PP®^® l-^aut could open their lips, move t strines. Then the Emperor relented and gave the 

us, and roU their eyes at the audience 
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PUPPETS 

showman his life. Not all puppets are as convincing as 
Yen Sze's, but they have had a long and exciting 
career as actors in almost every part of the world. 

The name puppet comes from a Latin word meaning 
' baby” or "doU.” "Marionette,” some authorities 
say, comes from an Italian word meaning “clown” or 
“fool.” Others think it may have come from “mario- 
lette,” the name for a little image of the Virgin Mary. 

It is not known certainly where puppets originated. 
Some think it was in 
India. At least they 
were beloved there 
liundreds of years be- 
fore civilization 
reached Europe The 
Hindus of that far- 
off time beheved that 
puppets had lived 
with the gods before 
coming down to earth, 
and accordingly they 
treated them with love 
and reverence They 
carved hfelike images 
of pure gold, which 
they dressed in rich 
silks and gems Leg- 
end says that they 
even trained starlings 
to speak the words of 
the plays, and im- 
prisoned them in lit- 
tle cages in the pup- 
pets’ throats to carry 
on the dialogue 

Ancient Egypt had 
its puppets, too— little movable figurines of gold which 
women carried in sacred processions. Today explor- 
ers, in openmg the tombs of Egyptian children, some- 
times unearth clay puppets that may have been loved 
by the playmates of Moses 

In Greece puppet showmen jogged along the roads 
to entertain the populations of Sparta, Thebes, and 
Athens When the Romans conquered Greece, they 
carried some of the puppeteers to Italy, where they 
became tremendously popular. From Italy, puppet 
troupers trudged the muddy trails of Europe in the 
Middle Ages, carrying their little actors to the fairs of 
what are now France, Germany, and England. In 
France the favorite character, as famous as Mickey 
Mouse today, was known as Guignol. In Germany 
it was Hanswurst or Kasperle who enchanted the 
audiences. In Holland it was Jan Pickel-Herringe, 
and in England Mr. Punch, with his hook nose and 
hunchback. 

In England puppets were used first, however, to tell 
Bible stories in the churches. At Christmas time the 
little theaters would show the rising of the Star of 
Bethlehem, the journey of the Three Wise Men, and 
the Nativity. At Easter they enacted the Crucifixion 


and the Resurrection. At another season churchgoers 
could see St. George hack the head from the scaly 
Dragon. When the English Parliament closed the 
regular theaters in 1642, at the beginning of the Civil 
War, the puppet shows had their heyday. They fell 
heir to the wealth of plays that had been barred from 
the stage, and some of the former actors began speak- 
ing lines under the direction of puppet masters. 

Among the many famous men who have delighted 


in puppet shows is the great German poet Goethe, 
who owned a toy theater when he was a child. One 
day he saw a puppet production of the old legend of 
Dr. Faustus, and from it took the theme of his great- 
est play. Shakespeare is said to have written ‘A Mid- 
summer Night’s Dream’ and ‘Julius Caesar’ with 
puppets in mind. Ben Jonson and Joseph Addison 
loved puppet spectacles and often mention them 
Franz Joseph Haydn composed some charming music 
for marionettes. Oliver Goldsmith, so Boswell says, 
almost broke a leg one time trying to prove he could 
jump over a broomstick as gracefully as a puppet In 
1674 Paris could boast a puppet opera company, and 
Munich has long had a little theater built in a park 
expressly for puppet actors. It is called “Papa 
Schmidt’s Theatre,” for a famous puppet showman, 
and has a stock of a thousand puppet actors. 

In modem times, Maurice Maeterlinck, the Belgian 
playwright, began writing plays for puppets. The 
Viennese writer Arthur Sehnitzler is another who 
seized on the possibilities of puppet performers Gor- 
don Craig, one of the most influential figures in the 
modem theater, has said that marionettes can express 
the thoughts of writers much better than can actors 


ALICE WITH TWEEDLEDUM AND TWEEDLEDEE 



“If you think we’re alive, you ought to speak.” An episode from Sue Hastings’ 'Alice in Wonderland’. 
This closeup shows clearly how the strings are attached to the little actors. 
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of flesh and blood. These are among the men who 
were responsible for the awakening of a new interest 
in puppets in the United States, though there had 
been puppet pla 3 ^ in America long before. The 
Indians used marionettes in religious ceremonies 
centuries ago. Beghming in 1739, we have many- 
tattered playbills to show that there were puppet 
performances of Da-vid and Goliath, the Burning 
of Rome, and Jack and the Wonderful Beanstalk, in 
America as weU as in Europe. 

But perhaps the Puritans did not approve of the 
wooden actors, for puppetry never really gained a 
foothold in the United States imtil 1915, when Ellen 
Van Volkenburgh and Maurice Browne staged a 
puppet performance in Chicago. Four years later, 
Tony Sarg sent out his first company, and in 1923 the 
Sue Hastings marionettes gave their &st performance. 
From that time on, puppets have flourished. 

Puppets are used not only for entertainment, but 
for educational purposes as well. In Russia for years 
the straggling puppet showman has been a familiar 
figure, -with his hand organ, his monkey or bird, and 
his folding screen that housed a handful of bedraggled 
puppets. Now he has a fresh set of actors that are 
being used to teach political ideas to people who still 
have difficulty -with the printed page. In marry 
schools in the United States, puppet troupes help m 
the teaching of the social sciences, languages, handi- 
crafts, and hygiene, as well as literature and dramatics. 

Puppets have had a great deal of success in motion 
pictures, notably in the film ‘I Am Suzanne' and in 
the Russian version of ‘ Gulliver’s Travels’. They 
have been used successfully in stage re-vues and 
musical comedies. One of the interesting recent uses 
of puppets is in television broadcasts. They make 


exceUent material for tele-vision drama because of 
their miniature size and the comparatively low pro- 
duction costs. 

Three Kinds of Puppets 

Puppets have been made of many different kinds 
of material— clay, wood, metal, cloth, leather, straw, 
and paper— and they are worked by aU sorts of de- 
■vices. They faU in general into three classes. 

Guignol or hand puppets are made to slip over the 
hand, with a finger thrust into the head and one into 
each of the puppet’s arms. For a play with only two 
characters, this type is ideal. Punch and Judy were 
almost always worked on the operator’s hands. 

Another type is the rod puppet, which is worked by 
a rod thrust up through the body, and other rods to 
control the various parts. The Javanese are espe- 
cially skilled in the use of rod puppets. They are so 
fond of their beautifully dressed performers that they 
sometimes sit up aU night to watch a play. Richard 
Teschner, a famous designer of exquisite puppets in 
Vienna, controls his strange, lovely figures with rods. 
For years there was a company of rod puppets in New 
York City. When ‘Orlando Furioso’ was presented, 
■with about 400 puppets weighing nearly a hundred 
pounds apiece, the little actors fought so gaUantly 
that the floor boards of their stage had to be renewed 
every two weeks. They performed for two hours or 
more every night and the complete cycle lasted 13 

months! . t. tt • j 

The most common type of puppet m the Umted 

States at present is the one that is controUed by 
strings. This is usually called a marionette, to dis- 
tinguish it from the hand puppet. The number of 
strings may vary from three to thirty, depending on 
■what the operator expects his puppet to be able to do. 


How to Make Puppets 

pROBABLY the easiest way to make a puppet is to 
take a rubber ball about two inches in diameter. 
Faint a face on one side and cut a hole in the bottom 
just big enough for the forefinger to slip through. Cut 
a hole in the center of a big handkerchief to serve as 
a costume. Fit the handkerchief over the hand, put 

your finger into the baU, and you have a puppet ready 

^0 perform. A darning egg may be used in the same 
]^ay. Thrust the handle of the egg through the hole 
Ui the handkerchief and grasp it from below. 

For string puppets, dolls and -toy animals of soft 
doth can be used. If ready-made doUs are used, how- 
part of the stuffing must be taken out to make 
them limber. Hollow out the stomach and stitch it 
across so that the puppet can move freely at the waist 
uou sit down. Sew the arms and legs back on loosely- 
fitch the elbow, ankle, and knee joints across twee 
®oout a quarter of an inch apart. Treat the neck in 
same way. Weight the feet with shot or small 
pebbles so that the figure wiU stay down on the floor. 
« you plan to make an entirely new puppet, then 
draw a pattern on paper, in five pieces— for the 


and Use Them in Plays 

trunk of the body, and for neck, arm, leg, and head. 
AUow a quarter of an inch on all sides for seams. Pm 
the paper parts together, and when you have adjusted 
them to look like the figure you have in mmd, cut 
each piece on a fold of cloth. Seam, turn, and stuff 
each piece hard -with cheap cotton, and weight the 
feet Sew the arms and legs to the body, lea-ving the 
ioints loose. The neck should not be stuffed, or the 
head wiU not nod or turn. Before sewing on the head, 
add crepe hair, or hair made of string or dammg co^ 
ton The features can be drawn with crayon or sewed 
with embroidery floss. Dress the puppet before add- 
ing the strings. Attach strings to each hand, each 
knee and each side of the head just above or behind 
the ears. Another string from the lower end of the 
<;oine will make the puppet bow. ^ 

Since you cannot hold all the strmgs without gettmg 
them tangled, you wiU need a ‘‘control ” A simple 
tTOe of control consists of three stnps of wood about 
an inch wide, to which the stnnp are attached. To 
make it you -will need a pocketknife, tacks, -wire, a few 
SrewC aBd a strip of leather. The main control is 
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made by fastening two of the strips of wood together 
in the shape of a cross. Near the ends of the crossbar a 
leather strip is attached to make a handle through 
which the hand may be slipped. The free end of each 
string is attached to the control, as shown in the 
sketch below. Usually the string from the base of the 
spine is fastened to the lower end of the long arm 
of the cross (B) and the strings from the hands 

go to the upper end (C). 
The strings from the 
head go to the tips of 
the crossbar (A— A). 

The knee strings are 
attached to a second 
crossbar (P—F). This is 
held in the hand when 
the puppet is walking. 
When not in use, it is 
slipped over a peg (D) 
on the main control to 
leave both hands free 
for working other strings. 
The simplest stage is a 
B — c is the long arm of the main high-backed. Solid chair, 

c?o1&.“The"S;ts^lrFl#hfs Preferably one with 
a hole E in the center so that it WingS. Fin yOUr Scenery 
can be slipped oyer the peg D. ^ack of the chair 

and use the seat as a stage. The back will partially 
conceal you from your audience as you lean over it 
to operate the actors. When manipulating hand pup- 
pets, you can kneel in the seat of the chair and raise 
them into view over the back. Be careful not to let 
your wrists show below the costume. 

Another simple puppet stage is made out of a 
clotheshorse with three sides. Turn the middle sec- 
tion toward the audience, and the two sides extending 
back at right angles will conceal you. Cover all but 
the upper front section with paper or cloth; wall- 
paper is good, as it is gay, inexpensive, and can easily 
be renewed. Make a curtain for the opening or use a 
window shade cut to the right size. The words of the 
play can be written out and tacked to the inside walls. 

For a more elaborate marionette stage, use a dis- 
carded doU’s house, or a large box of wood or heavy 
cardboard. Settings and backdrops can be made of 
cardboard or pieces of cloth. For indoor scenes, paint 
or sew on doors, windows, and fireplace. For outdoor 
scenes, paint or sew on trees, flowers, or whatever 
else you need. The fewer the “properties,” or pieces 
of furniture, on your stage, the less likely your mario- 
nettes are to become tangled. Christmas-tree lights 
can be twisted into footlights. 

Since marionettes must be worked from above, it is 
a good idea to rest the stage on a substantial table 
that you can stand on. It is also a help if you can 
place the table in a draped doorway, so that the cur- 
tains will hide you from your audience. 

Another form of puppet show is the shadow play, 
which is especially popular in China, Siam, and Java. 
All it requires is a sheet or screen of semitransparent 


material, a set of puppets cut from cardboard or cello- 
phane mounted on cardboard, and a strong light. The 
light is placed behind the characters, which are worked 
from below by means of rods. The shadows are thrown 
on the screen while the showman speaks the lines. 

Stretch the sheet across a door, blocking the lower 
part with furniture or heavier material. Behind it, 
set a desk lamp or floor lamp that has a strong bulb. 
Each piece of the puppets should be made separately, 
and the various pieces fastened together with brads. 
They are moved by stout wires attached to the differ- 
ent parts. The wires should be long enough to allow 
the puppeteer to keep his hands below the level of the 
transparent screen. Scenery can be cut out in minia- 
ture and placed immediately in front of the light, 
which will magnify it to the size of the screen. A 



sharper effect will be obtained if the scenery is cut to 
measure and tacked just behind the screen. 

Many plays have been written for marionettes. Sam- 
uel French, Inc., lists puppet productions in its annual 
catalog. Books of plays and puppetry advice are also 
published by Paul McPharlin, Birmingham, Mich. 
But the most satisfactory puppet performances often 
come when the performer writes or dramatizes his own 
plays. (For list of books on marionettes, see Hobbies.) 
Pure food laws. Because health depends so 
largely on clean and nourishing food, governments 
have made laws since early times to prohibit the sale 
of adulterated foodstuffs and beverages. In the Mid- 
dle Ages especially, many such regulations were im- 
posed. In the United States the individual states took 
the lead in passing laws to prevent adulteration and 
to regulate the quality of food products. There was 
little national regulation, however, until Congress 
passed the Federal Food and Drugs Act of 1906. This 
was replaced in 1938 by the Federal Food, Drug, and 
Cosmetic Act, enforced by the Federal government 
through the Food and Drug Administration. The act 
applies to interstate commerce and to imports and 
some exports. The states have their oivn regulations. 

Foods and beverages, for animals as well as for 
human beings, are subject to regulation under the 
Act of 1938. This law requires that labels tell if arti- 
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ficial coloring or flavoring or chemical preservatives 
have been added. All deceptive or misleading label- 
ing is forbidden. Factories may be inspected to insure 
that conditions are sanitary, raw materials whole- 
some, and manufacturing processes satisfactory. 

Drugs must meet federal standards of purity and 
strength. New drugs must be tested and reported to 
the govermnent before being put on sale. Under a 
1952 amendment to the Act of 1938 certain drugs are 
limited to sale on a doctor’s prescription. They must 
be labeled: “Caution: Federal law prohibits dispensa- 
tion except on prescription.” 

Devices designed to correct physical ailments are 
subject to rigid regulation. Harmful cosmetics are 
forbidden. Hair dye containing coal-tar color must 
have a label warning against use near the eyes. 
Puritans. “I will make them conform or I will 
harry them out of the land,” This was the threat that 


PURITANS ON THEIR WAY TO CHURCH 
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Going to church in New England in the ’early "dTys wasna^a mere years Yhe 


oottlers had to go in compliies, as shown in this well-known painting by the American arust 

George H. Boughtofl* 

James I of England made to the Puritans when 
they asked him to “purify ” the state church of Eng- 
land of certain ceremonies and usages derived from 
be Roman Catholic church, which they disliked. 

■these Puritans were not dangerous revolutionists but 
just plain citizens of England — ^farmers, merchants, 
professional men, and scholars, especially from the 
Umversity of Cambridge. They came to be regarded 
gloomy fanatics, and it was humorously said that 
they objected to bear-baiting, not because of the pam 
0 the bear, but because of the pleasme to the spec- 
stors.” The Puritans of the time of James I, however, 

^ore not afraid of innocent pleasiue. Many of them 
^ore fond of music; the Puritan country gentlemen 
^f^d; and the writings of one of the foremos 
■'‘^lans, John Milton, have come down to us as a 
Pr^Iess literary heritage. _ u t> f 

■the Puritans were the advanced wing of the Prot- 
estants in England in the days of the Reformation. 


— PURITANS 

The division began among the religious exiles from 
England who sought refuge on the Continent during 
the Catholic persecutions of Queen Mary’s reign; and 
it became acute at Frankfort-on-the-Main in the 
quarrels between the “ Knoxians ” and “ Coxians ” (fol- 
lowers of John Knox and Dr. Richard Cox) over the 
wearing of priestly vestments. In general the Puri- 
tans inclined to foUow the lead of Knox, Calvin, and 
the Swiss reformers, who would reject all usages of the 
Catholic church for which positive warrant was not 
found in the Scriptures, and would thus reduce the 
worship of their churches to the bare simplicity of 
Apostolic times. So arose their opposition to written 
prayers, religious images and pictures in the churches, 
instrumental music in the church services, and the like. 

Some of the Puritans, instead of wanting merely to 
purify the church services, wanted to change the 
whole government of it as well. The Presbyterians, for 
instance, wanted to do away, 
“root and branch,” with the 
government of bishops in 
the church, but would retain 
a state church. Others, 
called Separatists, or Inde- 
pendents, wanted the 
chiuch and state to be 
entirely separated and each 
congregation to manage its 
own affairs; these were later 
called Congregationalists. 
Still more radical reformers 
called Anabaptists (or Bap- 
tists) thought baptism by 
immersion should be only 
for adults and held other 
unconventional views as to 
church and state. 

It was a band of the 
Separatists who went first to 
Holland in 1608 and then 
to America m 1620, where 
they founded Plymouth Colony (see ‘Mayflower’). 
James I and Charles I carried out the threat to “harry 
the Puritans out of the land,” and thousands of others 
came to America, especially during the “Great Migra- 
tion” of 1630-40. \^flien the English Civil War gave 
the Puritans control of the government, the emigra- 
tion stopped for a time. (See also Massachusetts; 
Charles, Kings of England; Cromwell.) 

At the Restoration in 1660 the Puritans lost control 
of England, but the seeds of civil liberty and of a more 
serious outlook on life which they planted bore fruit 
in after-years. Not only greater freedom in religion 
but also greater freedom in government are among the 
things which we inherit from these Puritans, along 
with the literary works of Milton and Bunyan. 

Since 1689, when a Toleration Act was passed, 
the English dissenting bodies have had a legal 
status, and today virtually no reli^ous tests remain, 
except in the case of the crown. 
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Putnam, Israel (1718-1790). One of the most ad- 
venturous heroes in colonial America was Israel Put- 
nam. His skill as a woodsman is described in many 
popular legends. One of them tells that he crawled 
into a wolf’s den and killed the animal at close quar- 
ters. His courageous feats as an officer in the French 
and Indian Wars and during the Revolutionary War 
won him renown as an American patriot. 

Putnam was born Jan. 7, 1718, in Salem Village 
(now Danvers), Mass. He had little schooling, but 
he early learned the ways of the woods and streams. 
In 1739 he married Hannah Pope and moved south 
to Pomfret, Conn. At the outbreak of the French 
and Indian Wars he joined the Connecticut forces 
and was soon made a lieutenant. Later he became 
one of Rogers’ Rangers. At one time he rescued a 
band of Enghsh soldiers from a strong force of Indians. 
At another he escaped captme by shooting perilous 
river rapids. 

After the war Putnam fanned, ran a tavern, and be- 
came active in politics. In 1775 he was plowing a 
field when he was told of the battle of Lexington. He 
left his plow in the furrow and went to Boston to volun- 
teer his services. He was appointed a major general 
in the Continental Army and was one of the leaders 
at the battle of Bunker Hill. {See also Bunker Hill.) 

In succeeding engagements, his personal bravery 
was offset by his unwillingness to obey Washington’s 
orders. During 1777-78 he commanded American 
forces along the Hudson River highlands. Here Wash- 
ington strongly rebuked him for disobedience; but a 
court of inquiry e.xonerated him of charges against his 
fitness to command. In 1779 a paralytic stroke forced 
him to retire. He died May 29, 1790. 

Putty. The material that holds window glass in 
place and keeps air from leaking around the panes is 
called putty. It is also used to fill small holes in wood- 
work. Putty is usually made by mixing whiting (pow- 
dered calcium carbonate) with boiled hnseed oil into a 
tough dough. In open air it dries and becomes hard. 

Jeweler’s -putty, used for polishing metals and glass, 
is powdered putty. Iron putty is a mixture of ferric 
oxide and boiled linseed oil; red-lead putty is a mixture 
of red and white lead and the oil. The last two are 
used for sealing joints in pipes. 

Pygmy. Deep in the jungles of Africa and the Malay 
Archipelago are found a little people so primitive 
that they live almost like beasts. No one is sure what 
kind of people they really are or from where they 
came. Scientists generally place all Pygmy types in 
the Negroid group of mankind, but they differ in 
their opinions about the origin and relationship of 
the Pygmy stock. Some think that they may be 
racially the same as their larger neighbors; others 
suggest that the Pygmies all come from one primitive 
stock different from any other people now on earth. 

The term pygmy is from the Greek word pygme, 
meaning “fist,” which was used to indicate a measure- 
ment of ISi inches. Most Pj^gmies are a little over 
four of these units in height. These small people are 
not stunted or deformed members of the larger races. 


PYGMIES IN THE CONGO JUNGLE 



Pygmies in the Itnri forest pose with a Bantu neighbor, who is 
normal size. Leaves cover their dome-shaped hut. Their caps 
are probably gifts of Mrs. Delia Akeley, who took the picture. 


Physically and mentally they are rather like children. 
Their heads are large in proportion to their bodies, 
and their torsos are long and mounted on short, 
spindly legs. Though they are quick to understand, 
they have a short attention span. They are cheerful 
but highly emotional, and so shy that they are a 
curiosity even to most of their neighbors. 

The African Pygmy tribes, known as Negrillos, live 
in the dense forests of equatorial Africa. Best known 
are the Akka, or Tikki-Tikki, who live along the 
Ituri River in the Belgian Congo. Some of them have 
learned to grow crops, but traditionally they are 
hunters and seminomads. The Asiatic Pygmies, called 
Negritos, include the Aeta of the Philippines, the 
Semang of the Malay Peninsula, the Tapiro of New 
Guinea, and tribes of the Andaman Islands in the 
Bay of Bengal. 

All over the world Pygmies seem to live much alike 
and to be on nearly the same level of intelligence. 
Although the men spend a great deal of their time in 
search of game, they live chiefiy on ndld fruits and 
vegetables. They do no real work beyond gathering 
food and making their few simple tools. Few of them 
plant or cultivate anything. Even their houses are 
flimsy structures of woven twigs and leaves that 
can be built anew each time the tribe moves. 

Their chief weapons, used almost entirely for hunt- 
ing, are the bow and arrow, the blowgun, and the 
knife; sometimes the arrows are poisoned. Clothing 
IS a simple matter, since Pygmies seldom wear any- 
thing but breechcloths or short skirts, usually of bark, 
grass, or leaves. Some tribes trade with their more 
civilized neighbors, exchanging forest products for 
knives, cloth, and ornaments. 

Pygmies though shy are good-natured and co- 
operative. Each small tribe is made up of a few 
family groups, and all work together for the common 
good. Explorers say that Pygmies seldom lie, steal, or 
fight among themselves. 
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Pyle, Howakd (1853-1911). “Everything must 
have a beginning,” Howard Pyle once wrote, “and I 
often think that my beginning must have begim in a 
ver}' bright and happy childhood.” This famous Amer- 
ican illustrator and writer was born March 5, 1853, 
in an old stone house in Wilmington, Del. His parents, 
William and Margaret Pyle, were both Quakers. 

An intense interest in everything around him was 
part of his childhood. He loved books and the pictures 
in books. On winter days his mother, a great lover 
of art and literature, would sit by the fire telling 
stories about the pictures in books that as yet Howard 
could not read. Soon he knew Grimm’s tales almost 
by heart and went on to ‘The Arabian Nights’ and 
other stories. Two brothers and a sister later shared 
the tales. “We children,” he said, “did not have 
so many hooks as children have now, but what we 
had were good.” The readings led to the great inter- 
est in tales of chivalry and adventure that later 
showed in his work. 

At the old Friends’ School Howard Pyle was not an 
especially good pupil, for he filled his slate and 
schoolbooks with pictures. His parents hoped he would 
go on to college; but he wanted to write and draw 
more than anything else. So he worked in the studio 
of Van der Weilen, a Dutch artist, in Philadelphia 
for three years. This training and some later courses 
ot the Art Students’ League in New York City made 

Pjde’s formal art training. 



PYRAMIDS 

For a time he worked in his father’s leather bus- 
iness. Then Scribner’s Monthly accepted an article 
which he wrote and illustrated. The editor encour- 
aged him to come to New York City. In 1876 he went 
to try his luck in the great city. The magazine editor, 
however, showed little further enthusiasm. Pyle’s il- 
lustrations, so full of life and so different from the 
smooth, refined ones of the time, were thought by 
many to be “coarse and vulgar.” His letters home told 
of deep discouragement, but he did not give up. For 
a while he wrote “little animal fables” for St. Nicho- 
las Magazine and wrote and drew for Harper’s Young 
People’s Magazine. Some of these stories were later 
printed in his books ‘Pepper and Salt’ and ‘The 
Wonder Clock’. He also did illustrating for Scrib- 
ner’s and Harper’s adult magazines. 

After three years Pyle decided to work at home. He 
returned to Wilmington, where he had a studio in 
his home. At a young people's chorus group he met 
Anne Poole whom he married in 1881. They had six 
children. In 1883 his famous book ‘The Merry Adven- 
tures of Robin Hood’ was published. 

In 1894 Pyle began teaching art two days a week 
at the Drexel Institute in Philadelphia. Some of his 
pupils became well known — Violet Oakley, Jessie Will- 
cox Smith, and Maxfield Parrish. In 1898 he estab- 
lished a summer school at Chadd’s Ford on the Brandy- 
wine River. Two years later he resigned from Drexel 
and opened a school attached to his Wilmington studio. 
He took a few pupils who paid no fee but shared the 
expenses of the studio. Aunong these students was 
N. C. Wyeth, who became a noted illustrator. 

A master of fine drawing, Pyle brought a fresh 
spirit to the illustration of magazines and children’s 
books. His publishers knew him as a dignified, se- 
rious man who was interested in every detail of print- 
ing and binding. With his family and students he was 
jovial and by no means always dignified. 

Toward the end of his life Pyle became interested 
in mural painting. He went to Italy to study old 
masters, but he became ill and died in Florence Nov. 9, 
1911. More than for his paintings he is remembered 
for his stories and for his magnificent illustrations 
for children’s books. There were so many editions 
of ‘Robin Hood’ that the plates were almost worn 
out. Fortunately the original drawings were found 
and new plates were made. Late in life Pyle said, 
“A4y ambition in days gone by was to write a really 
notable adult book, but now I am glad I have made 
friends of the children rather than older folk.” 
Pyramids. The three great pyramids of Egypt 
were already 2,000 years old when the ancient Greeks 
pronounced them one of the Seven Wonders of the 
World. Little or nothing remains of the other six 
wonders, but the mighty pyramids still endure. Even 
today there are no monuments more celebrated. 

The pyramids are solid stone structures with a 
square base and triangular sides that meet at the fop. 

The form seems to have been a sjunbol of Egypt’s 
great sun-god, and it may have been regarded also as a 
kind of staircase to heaven. The chief purpose of the 
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gigantic structure was to protect the burial chamber 
of a king or queen; for the Egyptians believed that 
only by preserving the body could they be sure of an 
afterlife. The burial chamber was usually not inside 
the pyramid but under its exact center. A sloping 
tunnel led down to this chamber. After the burial, 
the entrance was plugged up with huge stone blocks. 
Nevertheless, grave robbers long ago forced their way 
in and emptied the tombs of bodies and treasures. 

The Pyramids of Gizeh 

For more than a thousand years the pharaohs of 
Egypt built their tombs in pyramid form. Archaeolo- 
gists can identify about 80, but more than half of 
these are now little more than piles of sand and rub- 
ble. The three great pyramids stand near the town of 
Gizeh, on the west bank of the Nile, opposite Cairo. 
The largest, called the Great Pyramid, is the monu- 
ment of King Khufu. The Second Pyramid was built 
for King Khafre. The Third Pyramid commemorates 
King Menkaure. These kings belonged to Egypt’s 
fourth dynasty (2650-2500 n.c.). (See Egypt, Ancient.) 

It is estimated that 2,300,000 blocks of limestone 
were used to build the Great Pyramid. The blocks 
averaged 2i tons each; the largest weighed 15 tons. 
The base covered 13.1 acres and the surface of each 
side was approximately 5 acres. The pile rose to a 
height of 481 feet. The top 31 feet are now nussing 
and the outer limestone casing has been stripped off. 
(Local builders used to legard the pyramids as a 
handy source of cut stone.) The Second Pyramid was 


originally ten feet lower than the Great Pyramid. To- 
day it is only 2i feet lower (present height, 4474 
feet). At the top it still retains its granite casing. 
The Third Pyramid covers only half the area occupied 
by the Great Pyramid. It is now 204 feet high. 

How the Pyramids Were Built 

When a new king came to the throne, be began at 
once to plan his tomb. If his reign was long, he might 
enlarge the original plan several times before the 
structure was completed. The first task was to choose 
the site. It must be west of the Nile, for the Egyp- 
tians thought of the home of the dead as lying to 
the west, where the sun set. It must stand on the 
rocky desert plateau, safe from the Nile flood but 
not too far from the river, because the stone was 
moved by ship. After the site was chosen, the rocky 
surface was leveled and a perfect square marked out. 
The sides faced almost exactly north, east, south, and 
west. While this work was going on, gangs of work- 
men were quarrying limestone at Tura, on the east 
bank of the Nile. They put on the stones such names 
as Sceptre Gang, Vigorous Gang, and Enduring Gang. 
Far to the south, at Aswan, other gangs labored in 
granite quarries. For quarrying limestone the Egyp- 
tians used copper chisels and wooden wedges. It is 
not known how they quarried the granite roof slabs, 
each weighing 50 tons, in Khufu’s burial chamber. 

When the Nile flooded, the stone was loaded on rafts 
and floated to the pyramid site. For transport over 
land, the blocks were probably levered onto sledges 


PYRAMIDS IN THE DAYS OF THEIR GLORY 



1. This is the Great Pyramid, tomb of King Khufu. Around it are 
flat-topped mastabas, tombs of close relatives and officials. In 
front are three small pyramids, tombs of Klhufu’s queens. 2. The 
Second Pyramid, tomb of Kmg Khafre, has a mortuary temple at 
Its east face. Offerings of food and drink were left m this temple 


for the dead king. A covered causeway, one-quarter mile long, 
descends to the Valley Buildmg, near the Nile. Behind this budd- 
ing lies the Great Sphinx, a hon with a human head. 3. This 
pyrmid IS in an early stage of construction. The ramps are used 
for haulmg up stone. (From a reconstruction by Hoelscher.) 
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PYROMETER 


REMAINS 



Thjs was the first great building in Egypt instructed ^tirelyofs d architect, 

runner of later, smooth-sided pyramids. It was built -t 204 feet. 

Imhotep, about 2815 B.C. The six steps carried it to a height ot 204 teet. 

and the sledges levered onto rollers. Scores of naen 
dragged the sledges, pulling on ropes. The pyramid 
began as a series of steps. Temporary brick ramps 
were built to haul the stone up the side. As the pyra- 
mid grew, the ramps were made longer and higher. 

When the required size was attained, the^ steps were 
filled out with stone to make a smooth incline, usually 
of about 52®. Then a layer of casing stone was added. 

The final task was to smooth and polish the surf^e. 

It is estimated that a single pyramid required a labor 
force of about 100,000 men. 

Mastabas, Step Pyramids, and Ziggurats ^ 

In very early times, the Egyptians buried t err 
dead in sand pits. Later, to keep the covering saiid 
from blowing away, they erected over the pit a so i 
rectangular structure of brick or stone. This t^e 
of tomb is called a mastaha (an Arabic word^ ineaning 
bench”) . The mastaba was elaborated until it became 
a house for the dead with corridors and rooms adorned 
with inscriptions, painted reliefs, and statues. No es 
continued to be buried under mastabas when tne 
Wngs were building pyramids. The earliest pyraimd 
IJas a sfep pyramid. This was simply a pile of mas a 
has, each smaller than the one before. ^ 

The pyramid form of architecture is not pecu lar 
Egypt. The ziggurats of ancient Babylonia and 
■^syria were great mounds of sun-dried bnc ace 
"ith glazed brick or tile. Some, like the Saqqara step 
pyramid, rose in three to seven terraced steps. o 
had spiral ramps winding from base to flat top. 
bbe the Egyptian pyramids, the ziggurats were n 
oaed as tombs. They served as bases for temp > 
altars, and astronomical observatories. The 
'^pr, built about 2300 b.c., measures 220 by 150 f 
^t the base and rises in three stages to a Eeigb 
Each stage was covered with glaze . 
lack at the bottom, then red, then blue at 


SAQQARA (for picture, see Abraham). The 
great ziggurat of Borsippa, sister 
city of Babylon, was 272 feet 
square and 160 feet high, with 
seven stories, each colored with 
a different glaze to represent the 
seven divisions of heaven and 
earth. 

Throughout Central and South 
America are many pyramids built 
by the Maya, Toltec, Inca, Zapo- 
tec, and other Indian peoples. Like 
those of Babylonia and Assyria, 
they served as bases for temples ^ 
and altars. They are truncated 
step pyramids, faced with highlj’’ 
ornamented stucco over an earth 
and rubble foundation. Stairwmys 
on one or more sides led up the 
sloping sides. The enormous Tol- 
tec pyramid of Cholula, near the 
city of Puebla, Mexico, is only 177 
feet high, but its extremely broad 
base covers more than three times 
the area of the pyramid of Khufu. Near Mexico City 
is the Pyramid of the Sun (for picture, see Mexico). 
Pyrenees (plr'S-nez). A wall of mountains called 
the Pyrenees stands between France and Spain from 
the Bay of Biscay to the Mediterranean Sea. The 
average height of the peaks is about a mile above sea 
level but in the central portion they range from 
8 000 to 10,000 feet high. The highest, Pico de Aneto 
(or Pic de N5thou), is 11,168 feet high. The boundary 
line between France and Spain follows along the cen- 
tral ridge. The tiny republic of Andorra, with an 
area of 191 square miles, lies in a deep valley in the 

heart of the eastern chain. 

Even in summer, snow and ice crown the peaks. Un 
the French side, ocean winds bring ram and forests 
cover the slopes. The Spanish side is dner and the 
slopes tend to be bare and brown. On each side, how- 
ever snow-fed streams pour down through deeply cut 
vnllevs. In the eastern portion, the Spanish have 
harn^sed the streams to provide hydroelectnc power, 

^^The^ ncipai?a£^^^^^ the seacoasts around 

the eastern and western ends of the range. Other 
SiIrLds cross the central portion from Toulouse in 
France to Barcelona in Spam and m three other loca- 
tions A network of roads also attracts tounst travel 

”°The Sbitants are largely farmers and stock 
raisers who pasture cattle, sheep, and goats on up- 
f mpadowB There is some iron mining, and the 
sli^Shas coal deposit Otherwise the Pyns- 

nees offer 


No t„e of thermometer 

rheTS”;— 

iOd of pyrometer. (The name is from Greek terms 
meaning "fire measures.”) 
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In one common type, a junction between different 
metals is placed in an electric circuit. This junc- 
tion, called a thermocouple, will generate current 
proportionate to its heat (see Electricity). It is 
made by winding together and fusing wires of two 
different metals. The unit is housed in a heat-re- 
sistant tube and placed where a temperature reading 
is wanted. The generated current is measured on a 
sensitive galvanometer which is marked to show tem- 
peratures directly. 

For extremely high temperatures, a high-resistance 
couple is made of platinum and an alloy of platinum 
and rhodium. Lower temperatures can be measured 
• with a low-resistance couple made from various alloys 
of iron, nickel, and copper. 

The electrical-resistance type of pyrometer works 
on the principle that the conductivity (or oppositely, 
the resistance) of a platinum wire varies with its tem- 
perature. Variations in current created in a coil of 
wire wound upon a mica core are measured with a 
Wheatstone bridge. Such instruments give excellent 
readings of low temperatures. 

Temperatures can also be determined by measuring 
the heat radiated from a hot surface. Some pyrom- 
eters of this type simply use a combination of thermo- 
couples. A common optical type looks like a small 
telescope. Inside is an electric lamp, heated by a 
current with a control. The control is adjusted until 
the lamp matches the radiating surface in brightness. 
The current required to do this can be read from a 
scale which is marked for temperatures. 

Seger cones are narrow pyramids about two inches 
high made of various substances, each of which has a 
definite melting point. By exposing different cones 
to the heat in question and noting the one which just 
barely melts, a reasonably close estimate of temper- 
ature can be made. 

Pyrrhus (plr'fis). King of Epirus (about 318- 
272 B.C.). Early in the period when the city of Rome 
was spreading its rule over Italy, one of its most 
notable foes was King Pyrrhus of Epirus, a coun- 
try in northwestern Greece. When war broke out be- 
tween Rome and Tarentum, a Greek city in southern 
Italy, he accepted a call for help from the Tarentines, 
hoping to build an empire for himself. He crossed 
the Adriatic in 280 b.c., with about 20,000 men and 
some elephants, and fought the Romans at Heraclea. 

The Romans had never seen elephants before, and 
the strange beasts helped Pyrrhus to win a bloody 
battle. His loss was so great, however, that he is 
said to have exclaimed, “Another such victory and we 
are lost!” From this, a costly victory is still called 
“a Pyrrhic victory.” He won another such battle at 
Asculum, then retired to try his fortunes in Sicily, 
helping Syracuse against Carthage. 

He fared no better here, and he returned to Taren- 
tum, only to meet final defeat by the Romans at 
Beneventum (275 b.c.). He returned to Greece and 
became King of Macedonia. When he was called to 
Argos to settle a political quarrel he was killed by a 
tile thrown at him from a rooftop. 


Pythagoras {pUh&g'o-ras) (6th century B.C.). 
This famous religious teacher and mathematician was 
the first man to call himself a philosopher, for it was 
he who invented the word philosophy. Pythagoras 
migrated from his native island of Samos in Greece to 
Croton in southern Italy about 530 b.c. There he 
established a school, teaching his belief in immortality 
and the “transmigration of the soul.” He held that 
after death any soul which did not go to heaven 
then occupied the body of another man or even an 
animal. He therefore prohibited the sacrificing or 
eating of animals. 

His disciples, called Pythagoreans, were bound by 
many other rules of conduct. They had to observe 
silence and they could drink no wine. Because he be- 
lieved that the bean was the first offspring of the 
earth when it was formed, he forbade them to eat 
beans. He also established mystic rites which they 
performed in the greatest secrecy for the purification 
of their souls. Continued persecution of the Pythago- 
reans in Croton forced their leader to flee to Meta- 
pontum in Greece. There he died about 500 b.c. 

Pythagoras developed many theories which seem 
foolish today, but he also made some contributions to 
real knowledge. He formulated a theory of harmony 
when he discovered that the length of a musical string 
is in exact numerical relation to the pitch of its tone. 
This led him to believe that number was the first prin- 
ciple of the whole universe. He also taught the 
theorem, known by the Sumerians as early as 2000 b.c., 
that “the square on the hypotenuse of a right triangle 
is equal to the sum of the squares on the other two 
sides" (see Geometry). Pythagoras also insisted that 
the earth was round but large enough to seem flat 
everywhere on the surface. He came to this conclusion 
not from astronomical evidence, but on the basis that 
a sphere is the most perfect figure. 

Python (pl'thdn). The tropical regions of Africa, 
Asia, and Australia are the haunts of the pythons, a 
group of huge and powerful serpents belonging to 
the same family as the boa. The reticulated python 
is a beautiful creature with a yellowish-brown body 
marked with iridescent black lozenge-shaped spots. 
It reaches a length of as much as 30 feet and is the 
largest snake found in the Old World. 

Pythons are equally at home sliding through dense 
underbrush, climbing trees, or swimming. They kill 
their prey — chiefly birds, small deer, and other small 
mammals— not by poison-bearing fangs but by coiling 
their muscular bodies about the victim and crushing 
it. There are few records of pythons attacking man. 

The python grows slowly and probably lives to an 
old age. The female lays about a hundred eggs, which 
she collects into a heap, then wraps herself about them 
until they hatch. During this strange incubation 
period she does not partake of food. 

Besides the reticulated, or regal, p 3 rthon (Python 
reticulatus) of the Malay Peninsula, other well-known 
species are the West African python (Python regius), 
the Indian python (Python molurtis), and the Aus- 
tralian diamond, or carpet, snake (Python spilotes). 
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EDITOR’S NOTE 


E very user of Compton’s Pictured Encyclopedia should form the habit 
of fast turning to the Fact-Index section at the end of each volume 
when in search of specific information. This index is a miniature work 
of reference in itself and will often give you directly the facts, dates, or defini- 
tions you seek. Even when you want full treatment of a subject, you will 
usually save time by finding in the index the exact page numbers for the 
desired material. 

All page numbers are preceded by a letter of the alphabet, as A-23. The 
letter indicates the volume. If two or three page numbers are given for the 
topic you are seeking, the first indicates the more general and important 
treatment; the second and third point to additional information on other 
pages. \Vhere necessary, subheadings follow the entry and tell you by guide 
words or phrases where the various aspects of the subject are treated. 

The arrangement of subheadings is alphabetical, except in major historical 
entries. In these the chronological order is followed. 

The pictures illustrating a specific subject are indicated by the word 
picture or color picture followed by a volume indicator and a page number. 
A picture reference is frequently intended to call attention to details in 
the text under the illustration as well as to the illustration itself. This 
picture-text, therefore, should always be carefully read. The pictures are 
usually on the same page as the text to which you are also referred; some- 
times they are found in a different but related article which will add in- 
terest and information. 

The pronunciations given are those preferred by the best and most 
recent authorities; alternative pronunciations are indicated where usage 
is divided. 

In recent years hundreds of foreign geographical names have been 
changed, either officially or by custom. Both old and new names are given 
at the appropriate places in the alphabet. 

Populations are those of the latest census or an official estimate when 
available if no census has been taken since World War II. Distances 
between points are map or air distances, not distances by railroad. 
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Our lltter P probably started in ancient Egypt as a sign for the mouth (i). 
Soon after 2000 b.c., a Semitic people called the Seirites adopted it as an alpha- 
betic sign for the sound of ‘p’, because the Semitic name lor ‘the mouth’ began 
tvith this sound. 

'Ehc Seiritc sign {2) was much like the Eg)ptian; but later the Canaanite- 
Phocnician alphabet used a cun'cd line, frequently with an angle (3). In He- 
brew the sign teas called pe (pronounced ‘pay’), and other Semitic languages 
had similar names. 

The next change came when the Greeks learned to write from the Phoeni- 
cians. The I’hoenician sign was shaped to suit the Semitic fashion of writing 
from right to left; but, when the Greeks came to write from left to right, they 
turned the letter around and gasc the right-hand stroke a little tail (4) to dis- 
tinguish the sign Irom an early gamma (see the Fact-Index article on G). The 
Chalcidian Greeks who settled in Italy also used a sign uith curved upimr 
strokes. Later the Greeks gave the sign more symmetrs' by lengthening the tail. 
The resulting ‘classic’ form (5), called pi, has remained unchanged in Greek 

ever since. , , , , , , 

Before this happened, however, the Romans had learned to use the curved 
Chalcidian letter, and they closed the small curve into the upright stroke. This 
created the Latin P (6), which passed into English without change. 

Our handwritten small Y is a quickly made copy of the capital, and the 
printed small ‘p’ imitates the handwritten one. 

No 11. -For the story of how alphabetic writing Imgan and developed, see 
the articles .Alphaljet: AVriting. 


I lieu, william (17-10-29), .Signer of 
Declarjitioii of Indonenclence ; born 
Hartford County, Md.; governor of 
Maryland (1782-80); U.S. district 
ludpe (1789-90) 
signature reproduced D-37 
lucu, ground-dwelling rodent (C'oe- 
I'Weiiya yaca)-, aliout 2 ft. long; 
color varie.s from faun to black: 
longitudinal rows of light-colored 
‘•pots; live.s in burrows along river 
oaiiKs or in old tree root.s; strong, 
rapid swimmer; found from Elcua- 
iior to Brazil and Paraguay; fur of 
no commercial value, 
lacp. Prank (born 1912), public of- 
ncial and lawyer, born Bittle Ilock, 
"'rk.; served in AVorld War II; 
‘;-;‘’‘atant to U.S. po.stinaster 1940- 
,1;; assi.stant director 1948, director 
449-30, of U.S. Bureau of the 
Budget; .secretarv of the army 
ly-io-oo. 

p?uu’ horse, pictures H-428/-(/ 

iimaiin (puK'Duhi) , Vladimir de 
rvussian pianist, noted 
ir brilliant interjiretations of 
l..„:,, “P'.n’.s works ; toured U.S. 

' {pn-l;6'mi-us') , Saint 



- . .ues-icu, 1 11.' 55 

ai.o, ^lexico City; altitude 
si-ftn P°P- capital of 

(inrti Hidalgo; silver mine.s. re- 

plant.s; viajts jr-189, 195 
sci’nl ffil” (pith’l-durm) , a .semi- 
iili-Iili “ term apjilied to the ele- 
the rhinoceros, the hippo- 
the tapir; from the Greek, 
PaX “thick-skinned”: E-326 

■JNiuidru {pak-l-san'dra) , a genus 
plants of the box 
Jann^’ "''^tive to N. America and 
ous .®Pth evergreen and decidu- 
greL small flowers, white, 

as o purple, in spikes; used 

spppi ^Pund cover in gardens ; one 
I’ailnr. mountain spurge, 

r-iil; tlollege of the, at Stockton, 
‘‘"t.; Methodist; founded 1851; 


arts and science.', education, en- 
gineering. mu.'ic; graduate studies, 
I’acillc bluestem wlieat, picture M -116 
Pacific I'lir t'omjmn.v, organized bj 
.lohn Jacob A'tor F-324 
I’aclHc Iiake H-246 „ 1-7 

rncifle Islands P-1-19, map 

pictures P-1-3, 9-14, color putuies 
P-5-8. Sec also ia Index mimes of 
chief islands and groups of islands 
boats (’-114, pictures B-218 
liread fruit B-299 
coconut palm C-374-5 
Guam first discovered G-221 
political status P-11 
suiicrstitions P-9, M-33, 34 
tapa cloth M-446 
treatv concerning (192Z) ti -d< 
p-icific Islands, Trust Territory of the, 

line, and Manana island' except 

Guam ) nt’reemfnt 

trusteeship of U- 

territory, about GfU sg. 
pop. 54,299: map F-16 
Pacific loon L-314 UarU-lond 

Wash""* founded"' mnO: “Pe"*’)’ ^ 

Pat-rran. .arges. ^of^^the^ oceams 

S'-lllf A-47I, picfm-ra 

color pictures F-5-8. bee 
index Ocean, u. S. P-12-13: 

""'ptonem- flights, ‘table A-104 
cables (J-S. 8 map 0-336: 

““jfpan current 0-332, J-296, map 
deaths P-2. P-193= Challenger Depth 

greatest P -2 jjalboa B-19-20, 

explorations P- 10 - “ c-462: Drake 
picture P-11. 


D-128-9, picture D-128; Magellan 
M-31-3 

extent P-1, 0-327 

fi.sheries: salmon S-28-9; seal S-88- 
90; tuna T-205-6 

international date line 1-187—8, maps 
T-135, P-16-17, pictures 1-187-8, 
A-41S 

international rivalrie.s P-13-14 
island groups P-3-4 
Japan Current 0-332 
level higher than Atlantic 0-336 
named by yiagellan M-32 
natal bases. U. S X-82 
problems of the U. S P-11-19 
relief of llooi nicturr f'-5 
“theater" of World War II. ,S'cc in 
Index World War II 
waterspouts W-71 
wh\ bluer than Atlantic P-2 

Pacific oyster 0-436 

I'acific Kailwaj. Sec in Index 
Canadian Pacific Railway 

Pacific Kaiigps. or Coast Kaiiges, U.S.. 
map V-250. Sec also in Index 
Coast Ranges 

Pacific red cedar. See in Index West- 
ern red cedar 

Pacific region, in U.S. Hee in luder 
Xorth Pacific region; Soutii Pacific 
region 

Pacific salmon S-28, 29, F-115: f rolling 
boat, picture F-113. .See also in 
Judex Salmon 

migration, map M-241, pictures S-28, 
M-244 

Pacific Scandal, in Canadian history 
C-100 

I'acific siller fir. See in Index Silver 

fir , , I' c 

Pacific States, name U'ed by L. .S 
goiernment for geographic division 
including stale' of Wa.'biiigtoii, 
Oregon. California. 

Pacific time T-136, map U-252 

Pacific Union College, at Angwin, 
Calif.: Seventh-day Adventist; 

chartered as Healdsburg College 
1882: present name from 1909; arts 
and sciences; graduate studies. 
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PAINTED 


PACIFIC 


Pacific Union Express Company, in 
U.S. E-458ti 


Pacific University, at Forest Grove, 
Ore. ; Congregational ; founded 1854; 
arts and sciences, music, optome- 
try; graduate school. 

Pacific yew T-3S9 

Pacius (pd'se-iis), Friedrich (1809- 
91), Finnish violinist; composed 
music for Finland’s national song, 
‘Our Land’ (‘VartLand’ in Swedish, 
‘Maame’ in Finnish). 

Pack, Charles Eathrop (1857—1937), 
banker and forester, horn Lexing- 
ton, Mich.; aided in reforestations 
of Europe after World War I and 
established forestry foundations ; 
started Cleveland Trust Co.; wrote 
‘Forests and Mankind’ and ‘Forest 
Facts for Schools’. 

Packard, Frank Lucius (1877—1942), 
Canadian novelist, born Montreal, 
Quebec, of American parents (‘The 
Miracle Man’ ; ‘Greater Love Hath 
No Man’; ‘The Night Operator’; 
‘Jimmie Dale’ mystery stories). 

Packing effect, in atoms A-464 

Packing industry. See in Index Meat 
packing 

Pack rat, trade rat, or wood rat R-77, 
picture A-250b 

Pack strap carry, in first aid F-96I) 

Pack transportation T-170C, pictures 
T-170C 

Borneo, picture B-255 
camel, pictures C-52, A-404, P-447, 
S-15 


China, picture C-272 
Congo basin, jiicture C-434£i 
Eskimo dog, picture D-llOa 
Korea, picture K-e4b 
West Virginia in pioneer days 
W-100 

Pact of Paris. See in Index Kellogg- 
Brland Pact 

Pnoto'lns Elver, small stream in an- 
cient Lydia, w. Asia Minor; gold 
found in its bed ascribed in mythol- 
ogy to bathing of Midas: C-515 
Padnng (pd-ddng') , Sumatra, seaport 
In center of w. coast; pop. 120,121; 
large trade in coffee, tobacco, 
copra: maps E-202, A-407 
Pad'diugton, metropolitan borough of 
w. London, England; pop. 125,281. 
Paddlefish, a fish of the Blississippi 
River system; has long spadelike 
snout to stir up mud and get food; 
has scales only on part of its tail; 
member of family Polyodontidae ; 
may grow 6 ft. long; also called 
“spoon-billed catfish” 
related to gar P-108 
Paddle-wheel steamers S-154, 159, 

picture S-150 

Paddy, term for unhusked or unmilled 
rice, growing or cut; name also for 
field in which rice is grown 
fields R-147, pictures R-148, C-263 
Padeloup, family of French book- 
binders, notably Antoine (died 
1668), master binder, and grandson 
Antoine jMichel (1685—1758), called 
the Younger; latter’s work impec- 
cable, binding solid yet supple, gild- 
ing in dentelle style. Inlays in 
varicolored leathers unrivaled. 
I’aderewski (pdd-e-ref'ske) , Ignace 
Jan (1860-1941), Polish musician 
and statesman P-19a, picture P-19a 
Paderewski Fxind P-19a 
Padilla ipd-de'yd), Enequiel (born 
1890), Mexican lawyer and states- 
man; revolutionist under Pancho 
Villa 1914-16; exile in New York 
City 5 years; as secretary of pub- 
lic education 1929-30 promoted 
Mexico’s modern school system; 
minister to Italy and Hungary ; 
foreign minister 1940-45. 

Padilla, Juan de (1500 7-1544?), Fran- 
ciscan missionary, born Andalusia, 
Spain; came to Mexico about 1528; 


built monasteries at Tuxpan, Zapot- 
lan, and Tulancingo; accompanied 
Coronado’s expedition (1540) north 
to Seven Cities; settled among 
Quivira Indians where he estab- 
lished the first mission in what is 
now the s.w. TJ. S. ; killed by 
Quiviras when he tried to con- 
vert nearby hostile tribes. 

Padre (pd'dra) Island, long reef off 
coast of Texas T-78, maps T-80, 
91, U-263 

Padua (pdd'n-p), Italian Padova 
(pd'dd-vd), Italy, educational and 
art center and trade and manufac- 
turing city on Bacchiglione River, 
22 mi. w. of Venice; pop. 167,068; 
university, dating from 13th 
century, is one of oldest in 
Europe: maps 1-262, E-416, 425 
Donatello’s ’Gattamelata’ S-78a-b, 
picture S-78c 

early medical school A-239 
Giotto’s frescoes G-110, picture 
C-293, color picture P-25 
Paducah (pa-dtl'ka), Ky., city in n.w. 
corner on Ohio and Tennessee riv- 
ers; pop. 32,828; large trade in leaf 
tobacco; farming, timber, and min- 
eral region; railroad shops, shoes, 
lumber, tobacco, textile manufac- 
tures; Paducah Junior College: 
K-24, maps 11-253, inset K-30 
Paduffah-Brookport Bridge. See tii 
Index Bridge, table 
Paedogenesis, or pedogenesis 1-157 
Paektu san (“white headed moun- 
tain”), Chinese Pai-t’ou Shan, high- 
est peak of Korea, in n.e. on border 
of Manchuria; about 8900 ft.; 
volcano with crater lake. 

Paestum (pes’tiiju) (originally Posi- 
donia), Greek city on w. coast of 
Italy on Gulf of Salerno; founded 
6th century B.c.; conquered by 
Romans 273 b.c.; destroyed by 
Saracens in 9th century; remark- 
able ruins of 3 Doric temples. 
Paganini ipd-gd-ne'ne) , Niccolo 
(1782-1840), Italian violinist, born 
Genoa ; hailed as “greatest violinist 
of all time” ; devised own technique 
of fingering and bowing, famed for 
tone; composed violin concertos; 
great gambler; irregular life 
hastened death. Ignorant believed 
him devil’s son. 

Page.Euth, dancer and choreographer, 
and writer on the dance, born 
Indianapolis, Ind.; began career 
as dancer with Pavlova at 15; 
danced with Chicago Opera 1919; 
ballet director Chicago Opera 1934- 
37, 1942—43, 1945; created ballets 
‘Frankie and Johnny’, ‘The Bells’, 
‘Billy Sunday’: D-14j, I 
Page, Thomas Kelson (1853-1922), 
novelist, short-story writer, and 
diplomat, born Hanover County, 
Va. ; ambassador to Italy 1913-19 
(‘In Ole Virginia; or, Marse Chan, 
and Other Stories’ ; ‘Two Little Con- 
federates'; ‘Red Rock; a Chronicle 
of Reconstruction’). 

Page, Walter Hines (1855-1918), 
editor and diplomat, born Cary, 
N.C.; editor Atlantic Monthly 1896- 
99, -World’s Work 1990-1913; am- 
bassador to Great Britain 1913-18 
Hoover and H-420 

Page, AVilliam Tyler (1868-1942), 
U. S. govei-nment employee, born 
Frederick, Md.; clerk in U. S. House 
of Representatives many years; 
author of ‘The American’s Creed’’. 
Page, training for knighthood K-55 
Pageant (pap'ditf) P-19n-l>, picture 
P-iga 

Christmas, bibliography C-300 
originally a movable stage M-293, 
picture D-131 

Paget Island, one of the Bermudas, 
picture B-132 


‘Pagliacci, I’ (e pdl-ydt'che) , opera by 
Leoncavallo, story 0-392 
Caruso as Canio, picture 0-394 
Pago'da, a sacred tower, several 
stories high, usually connected with 
a temple, in countries of the Far 
East. See also in Index Temple 
Burma B-358, picture B-359 
China C-277, picture C-276 
Slam (Thailand), picture S-170 
Pago Pago ipdng'o pdnp'o), seat of 
U.S. government in Samoa; on 
island of Tutuila; pop. 1586: S-35, 
map P-17, picture S-35 
Pahang (pd-hdng'), a Malay state; 
13,820 sq. ml.; pop. 250,178; 
farm products; tin, gold. See also 
in Index Malay States, Federated 
Pnlilnvi, or Pahlcvi. See in Index 
Mohammed Reza Pahlavi; Reza 
Shah Pahlavi 

Pahlevl ipa-hld-ve'), Iran, port on 
s.w. coast of Caspian Sea; pop. 
45,726; handles large part of water- 
borne trade between Iran and Rus- 
sia; serves as port for Resht to 
s.e. : maps 1-224, A-406 
Fahmi, or ferret-badger, name for 
several species of Asiatic badger- 
like animals of weasel family; 
Chinese species, of s. China, is 
gray, w'ith light yellow underfur; 
scientific name HeJictis moschata. 
Paille-mallle ipd'yu-md'yd) , game 
which developed into croquet C-518 
Pain, sense of T-1B8 
anesthetics A-246-7, pictures A-247 
protective function of B-340-340O 
stomach, first aid P-98 
Paine, Albert Bigelow (1861—1937), 
biographer and writer of stories 
for children, born New’ Bedford, 
Mass. (‘Mark Twain, a Biography’; 
‘Joan of Arc — Maid of Prance’; 
’Arkansaw Bear’). 

Paine, John Knowles (1839—1906), 
composer, born Portland, Me.; pro- 
fessor at Harvard University, occu- 
pying first chair of music in an 
American university; compositions 
for orchestra (‘Island Fantasy’; 
‘The Tempest’) ; chamber music; 
cantatas and songs; organ music: 
M-466 

Paine, Robert Treat (1731—1814), 
lawyer and statesman, born Boston, 
Mass.; signer of Declaration of In- 
dependence ; member Continental 
Congress 1774—78 
signature reproduced D-37 
Paine, Thomas (1737-1809), political 
writer and agitator P-196 
‘Common Sense’ P-196, D-32-3, pic- 
ture P-196 

Hall of Fame, table H-249 
quoted A-226a 

Paine College, at Augusta, Ga.: 
Methodist; chartered 1883, opened 
1884; arts and sciences. 

Puinesvilie, Ohio, city oh Grand River, 
28 mi. n.e. of Cleveland; pop. 14.- 
432; nurseries, alkali works; bas- 
kets, lye, coke, gas, cement: coal 
shipping: map 0-356 
Painievd ipdu-lu-vd') , Paul (1863- 
1933), French statesman and scien- 
tist, born Paris; active in politics, 
serving at \'arious times as min- 
ister of public instruction and of 
inventions, minister of finance, min- 
ister of war, and premier; author 
of books on higher mathematics. 
Paintbrush, plant. See in Index 
Hawkweed; Indian paintbrush 
Painted bunting, or nonpareil, a small 
bird of the finch family B-353 
Painted cup. See in Index Indian 
paintbrush 

Painted daisy, a name for one variety 
of Pyrethrum. See in Index 
Pyrethrum 
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rainfed Desert, Arizona A-344, N-38o, 
map A-362, picture iSr-38ci 

Fainted Porch, a porch in Athens in 
nhich Zeno lectured 

Fainted snail shell {Pohjmita picta), 
color picture S-139 

Fainted terrapin, or painted turtle, a 
fresh-water turtle (genus Chry- 
semys) T-224 
as pet T-223-4 
hibernation H-3B2 

Falnted-tongue. See in Index Sal- 
piglossis 

Fainter, early American name for the 
puma P-435 

Fainter, nautical. See in Index Nau- 
tical terms, table 

Fainting P-20-39, pictui es P-22-3, 24, 
35, 37a-h, coloi pictia es P-20-1, 
23a-h, 25-34(1, 36-7, 37c-d, liefei- 
eiice-Outline P-38a-9. See also in 
Index Arts, Fresco, Muial paint- 
ing, also chief topics below and 
names of chief painters 
airbrush P-329 
artists’ brushes B-330 
Barbizon School P-38, JI-255, C-487 
bibliography P-39 
brushes used P-37c 
Bjzantine P-38 

ca\e men M-64, pictuie M-64, color 
picture M'67 

Chinese C-277, P-37a, picfii? e C-277, 
cotoi pictiiie P-37C 
cubism P-34b, d, 38: ‘Interior with 
Table’, by Braque P-23a— b, coloi 
picture P-23a , ‘Three IMusicians’, 
by Picasso P-34b, coloi pictni e 
P-34 

Dutch and Flemish P-25a-c, 21d, 
29-296, N-120, color pictui es 

P-25o-<I, 28-96, Reference-Outline 
P-38a 

Egjptian E-284-5, P-24, pictuies 
E-281-5, P-319C, P-24, D-14C • 

architectural decoration, color pic- 
hire A-307 

English P-296, d, coloi pictuies 
P-29C, Reference-Outline P-38a-6 
expressionism P-38 
folk art P-205 

fo^-edge painting, in bookmaking 
B-240 

French P-21, 31a-d, 34-34a, 6, color 
pictures P-20, 316-d, 34-34a, 

Reference-Outline P-38a, 6 
Urerman P-27a— 6, color pictui es 
P-p6, Refei ence-Outline P-38(i 
oreek G-203, pictures G-202, D-140: 
architectural decoration, color pic- 
ture A-307 

fwdson River School P-38 
unpressionism P-316-d, color pic- 
tures P-31b-d, Reference-Outline 
r-38b, color reactions C-400; 
jn^^P^uese mflyg^gg p.sid, J-317 


painting. 


Renaissance m Europe R-104-6, 

^olor pictures P-25(Z— 


^tifcrmice-Outhne P-38a 


R'liiid 


pictures 


Spanish P-276-(i, 34d-5, color pic- 
tuies P-27c-(Z, S4c, Reference-Out- 
line P-380 

surrealism See in Index Surrealism 
terms used in, list P-38 
under water, coloi pictures 0-333, 
334 

United States P-22-3, 29d-31a, 31d- 
2, 35, 37a, pictures P-22, color pic- 
tui es P-30-1, 34(1-7, Refei ence- 
Outliiie P-386 folk art P-205 
X-ray tests for authenticity X-331 
Paints and larnislieh P-40—2 
aluminum A-182 
asphalt used in A-424 
barite used in A-168 
brushes B-330, H-243 
cellulose used, table C-162 
cement powder used in C-166 
coloi ing P-40-1: Spanish black 
from cork C-480 
enamels P-41 
fireproof P-41 
graphite used in G-156 
gums and resins P-41, R-116, G-232 
how to apply P-41-2 
lacquer L-81— 2, P-41 
lithopone P-40, A-168 
luminous P-41, R-56 
oils used in P-40, 41, F-45 
removers P-42 
rubber R-241 
shellac L-82 - , on 

silicone \arnishes S-180 
soybean used 8-3086 
spray guns for applying P-329 
turpentine T-221— 2 
\arnish P-41, V-439 
why paint spreads C-385 

I'a °slcy ^(pda’ll), Scotland, burgh 7 mi. 
sw of Glasgow, pop 9o,i04, 
noted Paisley shawls no longer 
made, textiles, threaihnaking cen- 
ter of Scotland >imp B-324 
early thread mills T-124 
1‘aihley shawls, formerly 
Paisley, Scotland, in 
those of Cashmere 


made 
imitation 


muse uL , . o -D 1 KR 

nosie’n from river, pictuie k-iod 

Perm_a_ se_aportjvRh 


“^n“e Sb7r . pop 6797 ^h.ps Indes, 
cotton, strayv hats ma, 

peak 


S-252 

^^Korea l” P^ektu san 


"chiefly in Nevada and Utah 
1-106/, pictuie 1-93, table I-IO 


?e‘sTyaUol"m Neyada N-126^^^^^ 

Pakenham 'British gen- 

Slichael (1778^mj. 

veteran ot 


1-65. miniature 
color picture P-37d 
talian P-21, 24-5a, 26c-7a, color 
petmes P-21, 25, 25(£-7o, Refcr- 
ence-Outhne P-38a 
Japanese J-320, 314, 317 
v|,_, '’PP-’’ See in Index Madonna 
I aterials and methods P-37b-d 

L-116, M-208, P-370, pic- 
R-si 37'^^^’ ciolor pictures 

Ages P-24-5C, color pictures 
hiviir , Reference-Outline P-38a 

berln subjects M-478 

Dosm F-160, pictuies P-160 

®f“^Phaelites P-38, R-234, M-254, 


eral, born m 
tie of New Orleans 
Napoleonic campaigns 
Pakistan, domimon in Be t__^haratea 

68a. A-406-7, pictuies P-42-426 
list P-42 


’iI-395 

primitive painting P-31a Hicks’s 
, Peaceable Kingdom’ P-31o, 
rem.ll’ c P-31 

^alisni p.38 


in G-207, pictuie G-205 


arc 
cities 

flo- F-137, color picture 

government P-i3 

history D’-426-3 j.g7_8i, 

fX'SJe'S 

efSf K..Wmr nn.,.a 

Nations mediates 4* ^ 

Afghanismn conflict 

^literacy P-42, P-^ 1.128 

iirigation ’ 

languages F-44a 

meaning of name^'l^g^^ p .42 

natural features P 42^^ people Ine 

^Tilo-b.%tt<’rsP^^ 


population, grajih P-371: density 
P-42a 

products P-426 list P-42 
relationships in continent, maps 
A-406-7, 411-12 
rivers P-42a 

shelter P-42a, picture P-426 
transportation P-426 
Palace, Mayor of the. See in Index 
Mayor of the Palace 
Palace of the Popes, in Avignon, 
Prance picture P-265 
Palacio Vald5s (pa-la'the-o val-dds’) , 
Armando (1853-1938), Spanish nov- 
elist and critic , keen analvst of emo- 
tions, sympathetic observer (‘The 
Marquis of Pefialta’, ‘Sister Saint 
Sulpice’, ‘Tristan’ ‘Jose’, ‘The Joy 
of Captain Ribot’) 

Fala d’Oro (pa'la do'io), Byzantine 
reredos or altar screen B-374 
Palamedes fpdl-a-mS’dez) , in Greek 
my thology , Trojan War hero 
Odysseus and 0-342 
Pala Mission, near Oceanside, Cahf , 
pictuie A-323 

Pal'amon and Arcite far'sit), story of 
two Theban knights, prisoners of 
Theseus, king of Athens They fall 
m love yvith Emilia sister-in-law of 
the king, and compete for her in a 
tournament Palamon is defeated 
hut Arcite although iictorious, 
IS thrown from his horse and killed 
After mourning him, Palamon and 
Emilia are united An early \er- 
sion of the story is found in 
the ‘Teseide’ of Boccaccio y%hich is 
the source of Chaucer’s ‘Knights 
Tale’ 

Palanquin (pdl-an-lcen') . covered lit- 
ter for carrying passengers 
Japan J-311 

Palate, the roof of the mouth, it con- 
sists of the hard palate in front 
and the soft palate behind, the 
former has a bony framework, 
while the latter is composed of mus- 
cular fibers enclosed by a movable 
fold of mucous membrane 
Palate bone. See in Index palatine 
bone 

Palatinate, region m s -central Ger- 
many, included m present Bay ana 
and Rhineland-Palatmate 
Palatinate, M ar of the, also called the 
War of the League of Augsburg or 
Grand Alliance, 1689-97 Amer- 
ican phase of this conflict is known 
as King William’s War K-47 
Palatine tpaVa-tln) bone, or palate 
bone, L-shaped bone at the back of 
nasal cayity, forms a part of the 
wall of this cavity', the roof of the 
mouth and the floor of the eye 
socket S-192, pictuie N-305 
Palatine Hill, central and eaihist 
settled ot the 7 hills of Rome it>- 
rectangular shape gave name Roma 
qvadrata to primitne city founded 
accoiding to legend, by Romulus 
R-180, R-194 

Palau (pa-lou') Ihlniids, also Pelew 
tpe-lo'), archipelago (26 mam 
islands) in Pacific e of Philippines 
part of yv Caroline Islands, 175 
sq mi , pop 6596, discoyered by 
Spanish 1543 , sold to Germany 
1899 , made Japanese mandate 
1919' became headquarters for 
entire Japanese South Seas goyem- 
ment nayal and air base in 
World War II, occupied by U S 
1944, placed under U S. trusteeship 
1947, copra sugar, breadfruit, 
bananas, bauvite, phospliates map 
P-16 

"World War II W-267, 290 
j,jjjjvwaii tpa—la icaii), yvesternmost of 
the larger Islands of the Philip- 
pines, ranks 5th in size 4500 sq 
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mi. ; pop. 43,813 : maps P-195, A-407, 
P-16 

Palazzo Yeochio {pii-UiVso VGh'yo) 
(OUl Palace), Florence 1-279, 
F-147, pictvres 1-271, 280, F-148 
Pale, in heraldry H-341 
Pale, EnBlish, in Ireland I-230a 
Palearctic region, one of the zoogeo- 
graphical regions of the world 
Z-361 

I*ale erepe rxihher It-238, pictuVG P-239 
PalemliaiiK (.pii-trm-bcing') , port of 
Snmatra. Indonesia; pop. 237,616; 
on Palembang River 45 mi. from 
mouth; export.s cotton, petroleum, 
kapok; makes silk, gold articles, 
weapons; flue Mohammedan mos- 
cjiie: maps E-202, A-407 
Paleobot’aiiy, the study of fossil 
plants F-243-4, 248, B-151, picture 
F-246 

Paleoeene epoch, in geology, diagrapi 
G-58, table G-57 

J'ale of Settlement, .Tewisli, Russian 
territors’ where Jews were allowed 
to live; the regulations, established 
1791, were gi'adually modified, and 
in 1917 were all abolished. 

Paleolith, man-made implement of 
Old Stone Age M-69, S-401, picture 
S-401 

I’aleolith'ic Age, or Old Stone Age 
M-69, S-401, picture S-401, color 
picture M-67 
Britain 13-357 
cave dwellers M-63-6 
cutting tool, piciitre S-401 
saber-toothed tiger S-1-2, picture S-1 
skeletal remains M-63-4 
Paleontol'ogy, science based on fossils 
of plants and animals F-244, B-151. 
See also in Index Animals, pre- 
historic; Evolution; Fossils; Geol- 
ogy; Man; Prehistoric life 
Cuvier’s contribution C-632 
Piileozo’ic era, in geology G-57, 59, 
diagram G-58, table G-57 
Palermo (pa-lSr'mo) , seaport and 
largest city of Sicily on n.w. coast; 
pop. 482,594; exports citrus fruit, 
wine, sulfur; university, national 
museum and national library: 
S-176, maps 1-262, E-416, 425 
Poles (pd'Ies), in Roman mythology, 
a god or goddess of flocks and shep- 
herds In whose honor the feast of 
Parilia, or Palilia, was celebrated 
on April 21, the day later said to be 
the founding date of Rome. 
Pnlestiiie (pdl'es-tiiO, the Holy Land, 
in w. Asia; 10,430 stp mi.; pop, 
(before partition) 1,910,000: P-43- 
7, S-487-8, maps P-45, B-138, 

A-406, E-6, 1-256, pictures P-43-7 
agriculture P-44, 45, 46, A-70, pio- 
tures P~43, 46 
Bible lands B-139 
brassworkers, picture B-286 
Christmas C-291-2, color pictures 
C-291-2 

cities P-44, 47: Bethlehem B-133; 
.Terusalem J-335— 8 , map J-336, 
pictures .1-335—8 
climate and rainfall P-45 
Bead Sea P-44—5, picture A-409 
education P-47 

Hebrew language H-326-7, P-46 
histoiw P-46—7, cltarls 11-361—3, 364 
Jews J-351-4. See also in Index 
•Tews 

Herods, rule of H-349 
Crusades C-519-22 
World War I P-46, W-230 
British mandate P-46, 47 
White Paper P-47 
World War 11 P-47 
postwar conflicts P-47, J-338 
partition U-241, 1-256, map 1-256 
state of Israel proclaimed (1948) 
1-256. See also in Index Israel 
irrigation P-44, 45 
•Iordan River P-44 
peoples, modern P-45-6 
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pilgrimages, medieval P-257, 256 
Zionism P-46, J-354 
Palestine, Tex., industrial city about 
100 mi. s.e. of Dallas in agricul- 
tural region; pop. 12,503; cotton, 
oil, coal, furniture, fertilizer; rail- 
road shops: maps T-90, U-25S 
Palestrina (pa-ld-sire'nd, English 
pal-es-ire'na'), Giovanni Pierluigi 
da (15247-94), Italian composer, 
born as Giovanni Pierluigi at Pal- 
estrina, near Rome, Italy, and 
known as “da Palestrina” for his 
birthplace; fame rests on poly- 
phonic church music; compositions 
include motets, masses, hymns, 
magnificats, and madrigals (some 
secular) . 

Palette (pdi'et), artist’s P-37c 
Pnley (j)d'/i), WiUinm (1743-1805), 
English clergyman and philosopher, 
a clear and forceful thinker and 
writer (‘Moral and Political Phi- 
losophy’ ; ‘Evidences of Christian- 
ity’; ‘Natural Theology'). 

Palgrave ipctVgrdP), I'rancis Turner 
(1824-97), English critic and poet 
(anthology, 'Golden Treasury of 
Engli.sh Songs and Lyrics’). 

Pali tpd'le) (Sanskrit “row,” or 
“line”), an ancient language of 
India; language of sacred texts of 
Buddhism. 

Pall, name given to cliffs in Hawaiian 
Islands H-286 

Palimpsests (pfirinvp-sests) (Greek 
“scraped again”), old parchment 
sheets on which the original writing 
has been erased to make room for 
later writing 
Bible manuscripts B-137 
Palisade ( 2 )al-i-sdd) C-132, picture 
C-133 

Palisades, The, on the Hudson River 
H-438, picture N-167 
geologic structure E-187, N-208 
Palissy (pd-le-se'), Bernard (15107- 
89), French artist, potter, natural- 
ist, and writer; one of first men in 
Europe to formulate correct theory 
of fossils (‘Autobiography’, one of 
the most interesting ever written) : 
P-3g65 

Palla, an antelope. See in Index Impala 
I’al'lu, Roman garment D-144, picture 
D-146 

Pallndino (pal-lii-de’nd) , Kiisapia 
(1854-1918), Italian spirituali.stic 
medium, celebrated through inves- 
tigations of Lombroso, Lodge, 
Myers, and Miinsterberg. 

Palladio tj>al-lud’e-d') , Andrea (1518- 
80), Italian architect of late Ren- 
aissance; classical Italian style, 
"Palladian,” named for him. 
Palladium (pd-ld'di-nm) , a chemical 
element resembling platinum, tables 
P-151, C-214 

electrochemical activity E-316 
platinum found with P-315 
white gold constituent, table A-174 
Palladium, term applied to any image 
of Pallas Athena, especially to one 
kept in the city of Troy (said to 
have fallen from heaven ) ; believed 
to he a safeguard of the city. 

Pallas {paras'), in Greek inythology 
a name of Athena A-446. See also 
in Index Athena 
Pallas, an asteroid A-426 
Pallas’ cat. See in Index Manul 
Palliser, .John (1817-87), Canadian 
explorer, born Ireland; 1857-61 
made scientific expedition through 
Saskatchewan and Alberta for 
British government, to find prac- 
ticable road between east and west 
Canada. 

Pall Mall ipSl »ieO, London street 
famous for clubs and palaces; 
formerly an alley where game of 
pall-mall was played: map L-300-1 
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Pall-mall, a game C-518 
Palm, a tropical tree P-47-50, pictures 
P-48-9 

babassu, picture S-273 
coconut C-374-5, pictures C-376, 
P-48, P-1 

date D-20-1, picttires P-48, D-21, 
color picture P-34b 
dragon’s blood from G-232 
nut trees C-434b 

oil C-476-6, C-374-5, C-434b, F-46 
royal P-164, C-526, picture P-49 
sago S-14, picture P-48 
trunk, internal structure T-179 
vegetable ivory 1-284, picture B-370 
Palma (pdl’nid), Jacopo (1480?- 
1528), Italian painter of Yenetian 
school; called Palma Vecchio (“the 
Elder”) ; strong!}’ influenced tirst 
by Bellini, later by Giorgione; work 
characterized by rich coloring and 
brilliant lighting. 

Palma, Jacopo (1.744 7-1628), Vene- 
tian historical and religious painter, 
called “the Younger” to distinguish 
him from his great-uncle, Palma 
Vecchio (“the Elder”) ; influenced 
by Titian; fine colorist, but works 
somewhat marred by technical 
mannerisms, 

Palma, Ricardo (1833— 1919), Peruvian 
writer L-128 

Palma, Tomils Estrada (1835—1908), 
Cuban patriot and general, fir.st 
president (1902-6) of Republic of 
Cuba. 

Palma, Spain, port and capital of Mal- 
lorca, largest of Balearic Islands, at 
head of Bay of Palma; pop. 136,814, 
with suburbs; lively trade; numer- 
ous manufactures: exports fruit, 
wine, and oil ; Gothic cathedral 
with tomb of James II of Aragon: 
B-20, maps S-312, E-416 
Palmnceae (pdl-md'se-€) , the palm 
family of plants. 

Palmas (.pdVmtis), Cape, Liberia, on 
w. coast of Africa, map A-46 
Palmate (pdl'mdt) leaves L-152 
Palma Vecchio. See in Index Palma, 
.Tacopo 

Palm Beach, Fla., fashionable winter 
resort on s.e. coast, on a peninsula; 
cut off from mainland by Lake 
Worth, arm of Atlantic; residential 
pop. 3886: maps F-159, U-263 
Palm cabbage, terminal bud of vari- 
ous palms, used for food. 

Palm crab. See ill Iiitleac Coconut crab 
Palmer IpUm'cr) , A. Mitchell (1872- 
1936), public official, born Moose- 
head, Pa.: alien property custodian 
during World War I; attorney 
general in President Wilson’s Cab- 
inet 1919—21 

Palmer, Alice Freeman (1855—1902), 
educator, born Colesville, N. Y.; 
president of Wellesley College 1882- 
87, nonresident dean of women, 
University of Chicago, after 1892 
Hall of Fame, table H-249 
Palmer, Frastus Dow (1817—1904), 
sculptor, born Pompey, N. Y. ; well 
known for figures and portrait 
busts; ‘The White Captive’ in 
Metropolitan Museum of Art, New 
York City. 

Palmer, George Herbert (1842—1933), 
educator and author, born Boston, 
Mass.; professor at Harvard Uni- 
versity 1873-1913, professor emeri- 
tus after 1913; married Alice 
Freeman 1887; wrote ‘Life of Alice 
Freeman Palmer’, also works on 
philosophy, literature, and educa- 
tion. 

Palmer, John Leslie (1885—19^), 
English writer. See also in Index 
Saunders, Hilary Aldan St. George 
Palmer, John McAnley (1817—1900). 
soldier and political leader, born 
Eagle Creek. Ky.; commanded di- 
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vision at Jlurfreesboro anrt Chioka- 
mauga; corps coinniaiuler in At- 
lanta campaign; major general 
180*’ • governor of Illinois 1809—73; 
us’ senator 1891-97; Gold Demo- 
crat candidate for president 1896. 
Palmer, Xatlianiel Brown (1799- 
1877), sea captain and explorer; 
born Stonington, Conn.; when m 
command of whaling vessel, left 
South Shetland Tsland.s on exploring 
voyn^c fliul oxplorG^l l?alinci 
Pcniiisuia in Antarctic (1820), 
which was named for him; com- 
manded and designed clipper ships. 
Palmer, .Alaska, a district in s., in- 
cluding the villages of Palmer and 
llatanimka. ahont .70 mi. n. of Sun- 
rise; pop. 2523; center of Alaska 
Rural Rehabilitation Corporation; 
has 3-story community center, rail- 
road station, paved .streets, and a 
weekly new.spaper 
Palmer (town) A-132 
Palmer, pilgrim returning from Pal- 
e.stine P-256 

Palmer Feninsola, in Antarctica ; dis- 
covered by Xathanlel B. Palmer in 
1820; claimed by Britain, Argen- 
tina. and Chile; A-260, viaps A-259, 
IV-204 

Palmerston (pihn'cr-ston') , Henry 
John Temple, 3d ViHConiit (1784— 
180,1), Bnglish statesman, foreign 
minister 1830-41, 1846-.71; home 
secretarj’ 1852-55; prime minister 
(Whig) 185.5-58, 1859-65; though 
of an ardent, contentious, some- 
time.s erratic temperament, he had 
lofty conception of hi.s and Eng- 
land’.s duties; friend of oppressed 
Victoria reprimands V-469 
Palmer thrasher 

birds and nest, color picture B-170 
Palmetto (pill-met'o) , a fan palm 
P-47, 60 

Palmetto State, popular name for 
South Carolina P-47 
Palmgren, Selim (horn 1878), Fin- 
ni.sh composer, pianist, and con- 
ductor, born Pori (formerly BjSrne- 
borg). Finland; taught at Eastman 
School of Music, Roche.ster, X. T. 
1923-26; known for short piano 
pieces. 

Palmistry, the art of reading the char- 
acter of a per.son and foretelling 
events by the lines and elevations 
in the palm of the hand ; an ancient 
art, once believed important, it is 
now considered a pseudo science; 
also called chiromancy, 
lalmlstry Fine, a game G-8e 
almitlc (,pal-mH’lk) acid, a fatty 
acid P-45 
Pnl'mitiii P-45 

almito. Tex., scene of last battle of 
Uvil -War (May 13. 1865) ; in ex- 
weme s. point of state, on lower 
Rio Grande near Palo Alto. 

Pa m oil p-50, F.45 
•am Sunday E-200 

almyra {pal-mVrq') , Syria, capital of 
tormer kingdom P-50, map 1-224 
population in ancient time.s D-152-3 
almyra Island, a U-shaped atoll con- 
sisting of 53 islets about 1100 mi. 
a.w. of Honolulu; about 500 acres; 
pop. 32; first di.scovered 1798; taken 
over by u. S. 1898; held by U. S. 
ii?'T aviation station during 
j. War II : map P-17 

® "'^70 palm, a magnificent and val- 
I’ll’"' (Borassus flaheUifer), 
."i^nion in India and nearby is- 
mnds; named from the city of 
Ralniyra. 

aio Alto (pai'o al'td), Calif., city 
Os Ti'i’ of San Francisco; pop. 

U-S. Veterans’ Hospital; 
bisc'/'c^ Univer.sity: piaps U-252, 

_ ^nfora Univ 

"=: French 
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I’iilo .Vito, jilain in s. Texas 8 mi. n.e. 
ot Brown.sville; Gen. Zachary 
Taylor defeated Mexicans in Mexi- 
can War battle (May 8, 1846). 
Palolo (pd-ld'fd) worm, an annelid 
found in waters near Samoan and 
Fiji islands, swarms to surface in 
October, caught and eaten by the 
islanders; found also near Dry Tor- 
tugas and Puerto Rico where it 
rises to surface in June or July. 
1‘al'omar, a mountain about 50 mi. 
11.0. of San Diego, Calif.; 6126 ft. 
oliscrvatory G-122cf. 0-324, T-48, 

pictures 0-325, T-46 
Fnlomiao (pnl-6-m('no) liorsc, a popu- 
lar type (not a breed) of saddle 
horse characterized by color, which 
varies from orange-gold to ivory, 
and light-colored mane and toil^, 
black hoofs and white “.stockings 
halfway to knee are considered 
ideal markings: H-4287i, pictnic 
H-428d, table H-428e 
Palos (pii'los), Spain, Atlantic sea- 
port on s. coast 55 mi. s.w. of 
Seville; Columbus .sailed fcom Palos 
Aug. 3, 1492: C-418, map S-312 
Paloiiso (pa-lQ~’) district, in s.e. 
Washington; rolling pl^eaus _ 
wheat-farming, picture 'W-iT, colot 
picture U-300 • 

Pnloiisp River, rises in Idaho, w- 

into Washington and enters -^ake 
River; 220 mi. long: picture W-35 

Pnlo verde /rercidi^ 

intricatell' branched tree ((octal 

1(111 toireijnnum) of the pea family; 
native to arid desert lands of Ca^ 
fornia Arizona, and Slexico. from 
15 to 20 feet high; has smooth 
green bark, small leavp. which 

foon fall, and "fotlowed 

vellow flowers that are toimv'ea 
hr beanlike Pods; also called 

‘Kalanus’, poetic 
Pamaquine, a drug: Q" 

» Virtue Kewardecr, 

wriosTmasLn 

fXl mTe^cf her. marries her: 

E-378a, N-311 called Pamirs, 

Pamir ’7"'.'”'” Asia .\-410, 414, 

plateau m central Asia 

map A-406 

Russia R-257 cnimd N. C., 

Pamlico 'lagoons on ’Atlantic 

largest of the ’aeoon^._ 268 , 275 
coast of U. of Ama- 

Pampa, ®jo?,it’ural district: pop. 

rillo, in , “a .s carbon black, 

^^'(S?r:e."cre'kmJ- products, gram: 

r„r:!.™y"^ainG.69.^A-|3^^^ 

S-272, viaps 
picture A-332 
Indians S-262 
wildlife S-275 


novel 


, 5„ qouth America D-44 

Pampas deer, “nnjal plant (Cor- 

Pampas.grass, a perenn 

taderia plains of Brazil. 


ily, native to k’’?.’"’ Grows to 

Argentina, and Ch i - narrow 

ft., in clumps w 

reedlike ’‘”"®®,umelike clusters, 

X/r^- wh^te 

ornamental plant. 


Pamphjlia (pam-fil'i-q) , ancient 
mountainous region on s. coast of 
Asia Minor; successively under 
rule of Lydia, Persia, Macedon, 
Syria, and Rome; chief cities were 
originally Greek colonies. 

Pan, in Greek mythology, god ot 
flocks and pastures, fields and for- 
ests P-50 

lupercalia, dance D-lid 
Midas and M-236 

Panacea (pdn-q-sc'n), goddes.s of all 
healing, daughter ot Aesculapius 
H-300 

Panacea, a remedy or medicine pur- 
porting to cure all diseases H-300 

Panama (pan-q-mil'), capital and 
chief Pacific port ot Republic of 
Panama, on Gulf of Panama at s. 
terminus of Panama railroad; pop. 
127,874; P-51, maps C-172, A-531, 
X-251, pictures P-61, 52. ,S'ec also 
in Index Central America 
exploration E-466 

Panama, Declaration of (1939) Tj-121 

Panama, Gulf of, maps C-172, P-62, 
S-252 

Panama, Isthmus of, strip of land 
connecting Xorth and South Amer- 
ica; runs e. to w. in form of an S; 
usually regarded as coextensive 
with Republic of Panama; average 
width 70 mi.; old name. Lsthmus ot 
Darien: P-51, mails C-172, P-62, 
X-261, 245 
Balboa crosses B-19 
early hi.story P-53 

Panama, Republic ot, the southern- 
most of the Central American 
.states; 28,576 sq. mi.: pop. 805,285; 
cap. Panama: P-51-2, maps C-172, 
X-251, pictures P-61-2. See also 
in Index Central America 
canal P-63-63, map P-62, pictures 
P-53-5, 67-61 

climate P-51 _ -1 10c 

flag F-138, color picture P-136 
hi.story P-62: United States and 
P-63, 54, 56, 63, B-222 
Independence Day F-59 
natural features P-51, P-53 
products P-51: tagua nuts B-370, 
picture B-370 

relationships in continent, 
X-245-6, 248, 250-1, 258 
whistle, terra-cotta, color 
S-72 

Panama-California E\position, at San 
Diego. Calif., 1915-16. to celebrate 
completion of Panama Canal. 
Panama Canal P-53-63, mops C-172, 
X-251, map P-62, pictures P-53-5, 
57—61. »S6’6 also i'n Index Canals, 

cVayton-BuIwer Treaty -*.-392, T-28 
construction P-56-62: Goethals G-129 
cost P-62, E-345 
defense P-63 
De Lesseps’ failure P-54 
distance .saved P-63 
earthquake danger E-196 
foreign nation.s’ use of P-63 
Hay-Pauncefote Treaty M-20 
length P-62 

locks P-58, P-62-3, pictures 
P-59—61 

pavment to Panama P-52, P-56 
sanitation P-56, picture P-55: Gorgas 
rT-142 

South American trade ai^aed S-265 
strategic importance R-63. C-171 
Suez compared wif' S-442b 
T Roosevelt begins R-222, P-56 
time required for pas.'^age P-62 
tolls P-62 

Tolls Act repealed 'W-146 
trip through Canal P-62-3 
tvpe of dredge used D-142 
U S huvs French rights P-54 
we.stem' Canadian commerce 1 
Panama Canal Co^mpan.v P-63 
Cniial Treaty (190.,) 


maps 

picture 


P-57, 


:'-437 

P-54, 


versity, picture C-43 
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PANICS AND DEPRESSIONS IN THE UNITED STATES 


Economists make a distinction between panics, crises, and 
depressions. An industrial or financial crisis reaches its peak 
in a panic, when commodity and security prices fall sharply. 
The panic is usually followed by a period of depressed activity 
and readjustment, until confidence is restored and business 
again reaches a normal level. Almost invariably a crisis is 
preceded by a period of abnormally high activity, when pros- 
perity is accompanied by inflated prices of commodities, of 
securities, and of real estate. The earlier crises or panics 
were mostly the result of European difficulties, and were not 
so severe or widespread in the United States. In 1793, the 
unexpected declaration of war between France and England 
was followed by troubles for American shipping, and caused 
a period of decline. Again, after 1802, the peace of Amiens 
was followed by maritime prosperity, to be ended abruptly by 
the Embargo and Non-Importation troubles in 1807 and 1808. 
The War of 1812 brought industry in the United States to a 
low point, from which it recovered rapidly, for several years, 
only to suffer a slump^ in the years 1819-22. The first major 
panic and crisis came in 1837. 

1837. The era of internal improvements, of building canals, 
railroads, and roads, involved excessive extension of credits 
by banks and unwarranted borrowings by the state govern- 
ments. A crisis was precipitated by the refusal of Congress 
to renew the charter of the Bank of the United States. This 
was the signal for an outburst of fear; many banks closed, 
business firms failed, and industry was paralyzed. Some of 
the states repudiated bonds issued for the payment of im- 
orovements, and depression continued for seven or eight 
years. 

1857. After the Mexican War and the discovery of gold in 
California, the United States went through a period of de- 
flation, during which interest rates declined and speculation 
increased. Railroads were built on a scale far beyond the 
country’s immediate need. Then came panic. Several large 
life insurance companies failed, and depression continued, 
with a short interruption during the war years, until the new 
industrial development in the late 60’s and early 70’s. 

1869. The money panic of this year reached its climax on 
September 24, “Black Friday.” in the attempt of Jay Gould 
and Jim Fisk to corner the gold supply of the United States. 
At the peak. $1.63 in greenbacks was required to buy $1.00 in 
gold. The effects were limited to the financial centers, and 
there were no general disturbances throughout the country. 
At the same time, however. European markets were disrupted 
by the opening of the Suez Canal. 

1873. A new period of inflation began about 1868. In the 
next five years over 30,000 miles of railroad were built. Joint 
stockcompanieswere taking the place of old-fashioned partner- 
ships. Industrial expansion was going on at a feverish rate. 
In Europe during the same years, following the Franco- 
Prussian War, there was great expansion in Germany and 
Austria, culminating in the “Vienna crash” of 1873. The 
break in the United States was begun by the failure of Joy 
Cooke & Company. General business and financial deflation 
was followed by the w'orst depression the United States had 
yet seen. This low period continued for about six years, until 
a new burst of activity which followed the resumption of specie 
payments in 1879. 

1884. The panic of 1884 was a money and bankers’ panic, 
precipitated by the failure (May 8) of the firm of Grant and 
Ward, of which Gen. U. S. Grant was a partner. The resulting 
depression was not severe and lasted only about two years. 

1890. This was another bankers’ panic, brought on by the 
failure of Baring Brothers, the great London firm of inter- 
national bankers, with very close connections in New York and 
Boston. Baring Brothers failed November 10. The Bank of 


England and a strong private banking firm came to their 
rescue, and the effects of the crisis were slight. 

1893. The panic or crisis of 1893 was caused by agricultural 
depression, by unsound railroad financing, and perhaps even 
more by uncertainty about the financial stability of the United 
States. The operation of the Sherman Silver Purchase Act 
was obviously endangering the gold reserves of the treasury. 
Many banks failed, 20,000 miles of railroad went into receiver- 
ship, and the following economic depression was prolonged 
ana severe, including grave labor disturbances in the East and 
Middle West. One of the consequences of this crisis was the 
formal adoption of the gold standard by the TJnited States 
(March 4. 1900). 

1901. Stock market panic, culminating May 9, as the result 
of a struggle between the Harriman-Kuhn-Loeb interests and 
the Morgan-James J. Hill group for the control of the North- 
ern Pacific Railroad. The stock of this railroad was cornered, 
and the collapse of the corner was followed by a general collapse 
in security prices. 

1907. The panic of this year was a money panic, sometimes 
called the Knickerbocker Trust panic, because the failure of 
that company (October 22) precipitated it. The financial 
difficulties of that company and of others which failed were 
caused chiefly by the efforts of the Heinze group to combine 
control of various banks, copper companies, and other inter- 
ests. 

1914. The outbreak of World War I was followed im- 
mediately by panic in all the financial centers of the world. 
Stock and grain exchanges were closed in New York, Chicago, 
and other cities. Clearinghouse certificates were used between 
banks in settling balances, and the treasury immediately made 
available, under the Aldrich-Vreeland Act of 1908, an ample 
supply of emergency bank notes, thus enabling the banks to 
meet the demand for cash while at the same time husbanding 
their gold reserves. Unlike most panics, this one was followed 
by a sharp expansion in business activity, made necessary by 
the Allied demand for supplies and munitions. This activity 
was greatly increased when the United States entered the war. 

1921. The year 1921 marks a new crisis and the beginning 
of the “primary postwar depression.” The and of the war 
found the United States uith overexpanded facilities for pro- 
duction, and with an accumulation of food and material of 
all kinds which Europe could not use. One result of the situa- 
tion was a sharp break in wholesale commodity prices, notably 
sugar. Readjustment and depression on a minor scale con- 
tinued for several years until the turn which came with the 
“Coolidge prosperity” and reached its peak in the “bull mar- 
ket” of 1929. 

1929. The years of the Coolidge administration witnessed 
expansion and inflation on a scale hitherto unknowTi in any 
country in the world. Inflation in wages, real-estate values, 
and stock prices seemed to bring prosperity to everyone. 
While financial activity continued at an unprecedented rate 
through the summer of 1929, industrial activity was already 
slowing dowm. The collapse of the speculative mania in the 
stock market was slowly followed by a realization that in the 
United States as w’ell as in other parts of the world many 
grave economic and financial problems had not been faced. 
These were now to cause the most serious disarrangement of 
economic structure which the world had yet knowm. Agricul- 
tural depression, the result of falling prices for farm products 
and for land, cost thousands of farmers their homes through 
foreclosure. Unemployment and bank failures were greater 
than ever before in American history. The domestic factors 
were complicated by foreign affairs, such as reparations and 
the questions of inter-Allied debts. 



rnnama Canal Zone. See in Index 
Canal Zone 

Panama City, Fla., seaport in n.w. 
on St. Andrew's Bay, 7 mi. from 
Gulf of Mexico; pop. 25,814; fishing, 
yachting, water sports; lumber and 
paper mills, oil terminals: map, 
inset F-159 

Panama Congress (1826) A-16 
Panama hats H-281 . 

making H-281: Ecuador, picture 

Panama-Pacific International Exposi- 
tion, world’s fair held at San Fran- 
cisco, Calif.. Feb. 20 to Dec. 4. 1915, 
to celebrate opening of Panama 
Canal; 36 foreign nations partici- 
pated; area of grounds 635 acres; 
cost 3.50.000,000 
$50 gold pieces M-29S 
Panama tolls law’ W-146 


Pan American Airways A-535, 537 
Pan Americaii Conferences, meetings 
of delegates from South, Central, 
and North America, and West In- 
dies to consider various questions 
of mutual interest Li-120-3 
F. D. Roosevelt M-366 
Pan American Day, celebrated April 
14, for on that day in 1890 the Pan 
American Union was formed ; a 
legal holiday by presidential procla- 
mation 1931: Lj- 123, F-56 
flag of the Americas flown F-138 
Pan-American Exposition, held at Buf- 
falo. N.Y„ May l to Nov. 2, 1901 
to illustrate progress of civilization 
in Western Hemisphere in 19th cen- 
tury; area of grounds 350 acres- 
attendance 8,179.674; cost $8 860 - 
757; gate receipts $5,534,643; hold- 
ing a reception in Temple of Music 


Sept. 6, President McKinley was 
fatally shot by Leon Czolgosz. 
Pan American Highway, system of 
highways proposed to connect 
capitals of all countries in North, 
Central, and South Americas from 
Alaska to Strait of Magellan: 
R-158/j map P-62 

Alaska Highway C-84, map C-80, 
pictures C-64, 84 

Central America C-176 

Honduras H-417 

Mexico M-202, R-158/, A-527, pic- 
ture R-158/ 

Nicaragua, picture N-233 

South America S-266, R-158/ 

Pan American Union L-122, 123. See 
aJso in Index Organization of 
American States 

headquarters, map W-30, picture 
L-123 
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ran'araiiit Kange, Calif., n. and s. 
range, east of Sierra Nevada, at 
foot of which lies Death Valiey; 
Panamint Peak highest point (6605 
ft.) : maps C-26, 35, picture D-26 
Fanathena'ic Festival, oidest and most 
important of ancient Athenian fes- 
tivals, in honor of Athena A-4r46 
Parthenon frieze A-12, picture G-206 
Panaj' (pd-na'e), an island nearly in 
center of Philippines, 6th in size 
(4448 sq. mi.); pop. 1,290,401; 
Iloilo chief city, 250 mi. from 
Manila; fine grazing land; sugar, 
rice, copra; deer abound: maps 
P-195, A-407, P-16 

Tanas ’, American gunboat sunk by 
Japanese R-211 

‘'Pancake” airplane, picture A-105 
Tancliatantra (piin-chg.-tun'tr(i). The', 
an ancient collection of Sanskrit fa- 
bles; originally designed for the 
moral and ethical instruction of 
princes; source of many European 
fables; S-404-6, 408, F-1 
quoted S-404 

Panchas-at (pun-cha'yut) , Indian vil- 
lage council, five members 1-66 
Panchromatic film P-224 
Pancreas (pdn'7;re-ds) , a gland in the 
abdomen H-426, color picture 
P-242, diagram H-425 
Banting and Best’s experiments B-53 
digestion, function in D-91b, P-245, 
diagram D-91 

Panda. See in Index Giant panda 
Panda'nns tree, tropical tree or shrub, 
also calleQ screw pine because of 
spiral arrangement of leaves P-9 
lauhala leaves H-2886, picture 
H-288b 

Pandarus {pdn’dg-rus), in Greek 
lepnd a Lycian, hero of Trojan 
'var, distinguished as an archer; 
slain by Dlomedes; in Shake- 
speare’s ‘Troilus and Cressida’ act- 
sd as an intermediary in love, 
hence the word “pander.” 

Tan’dccts’, of Justinian J-367 
t audemonium (pdn-cZe-mo'nt-nm )'( “all 
the demons”), in Milton’s ‘Paradise 
Lost the capital of Hell where 
hatan and the lesser devils met in 
council; term applied to a noisy or 
disorderly place. 

''iiaya Lakslimi (vi-gd'd 
niksli'ml pgn'dit) (born 1900). 
Indian diplomat, born Allahabad, 
India; with older brother, Jawa- 
narial Nehru, active in Indian inde- 
pendence movement 1921-47; chief 
io ,,?’dn delegations to UN 1946- 
,n’,t951-53; ambassador to Russia 
1047-49, to U.S. 1949-51; first 
'„'^an president UN General As- 
in T ^ 1953-54; high commissioner 
m Jjondon 1954-. 

J" Greek mythology, first 
I’a P-63-4, pictures P-64, M-475 

l?n,' or radiant heating, for 

houses H-325-6, picture H-324 
’ fish, list F-1187r 
Tifl'-o*, ^Vd,ng'ga-I6s) , Theodore 
Greek general and 
1910 ‘SJ ^®dder; army chief of staff 


See in 


lOlQ ; iiriiiy uuiei UL aceLii- 

tllotl., coup d’etat established 

- atorship 1925; overthrown bv 


Pangini, Portuguese India. 

Index Panjim 
Pangloss, character in Voltaire’s 
‘Candide’. See in Index ‘Candide’ 
Pangolin (pdng’go-ltny, or scaly ant- 
eater, several species of toothless 
mammals of family Manidae, native 
to w. Africa and s.e. Asia; covered 
with horny scales; cannot fight but 
confuses enemies by rolling into a 
ball; captures ants with its long 
slender tongue; somewhat similar 
in structure to American anteater. 
Panhandle, of Texas T-81-2, picture 
T-79 

part ceded to Oklahoma 0-375 
Panhandle State, popular name for 
"West Virginia, formerly applied to 
Idaho. 

Pan'iele, a compound flower cluster, 
picture F-181 

Panics and depressions, economic. For 
a list of panics in the United States, 
see table on preceding page 
bank failures B-61 
causes H-422 

Federal Reseiwe System F-49-50 
international trade affected by 
1-196-7, T-166 
panic, origin of word P-50 
U. S. historj' . , 

post-Revolutionary War period 
A-396 

1837 V-436, B-S2, J-287 
1837 U-378 , ^ ^ 

1873: Grant and G-153; end under 
Hayes H-298-9 . . 

1893 C-344-5: threatened m Harri- 
son administration H-277; Mc- 
Kinley campaign M-17 
1907 R-223-4 

1929 ^-422-S, U-387-8: drought 

''period D-IM: re- 

covery measures R-204-8, A-68, 
S-218 

Panlola, cowboy of Hawaii H-288 

PanJIm, or Pangim ('’"f’Vor'Teaport 
rian-zUeiY), also New Goa, seaport 

and capital of 

in Goa on w. coast of India, about 
250 mi. s. of Bombay; pop. 14,21 J. 
maps 1-54, A-407 
Paiikhurst, Emmeline 

Social 


( 1858-1928), 
militant suffrage leader; 
903 National Women s 
and Political Gmon; with 

anf Sa 

r-Sty-ra'p” in Chinese 

Panmunjom 

eel\;a?:‘stJ£eofsen. 

?4lef the united 
?i"c^ ^'^fufy^ PS’ fnd final ex- 
change of (born 

Panneton Ringuet (rdn- 

1895), pseudoniin W g 

pd' ) . . French-Canadian^.^_^.^.^^,^^_ 


tyas; overthrow 
p Kondylis 1926: G-194 

^'P^ng-gd’ne), Tanganyika 
seaport and center of 
Pan trade; pop. about 2500. 

Clyde, American aviator, 
table ^ jg^”"to-Washington flight, 

^ movement to unite 
all over the world into 
Ulan*’?, toh the promotion of Ger- 
Eion ^"d territorial expan- 

nam’n ''f'^h'zed in 1891 and given 
1894. 1 , Pan-German League in 
mpnt f developed into move- 
tor "-orld domination. 


lecl nhvsician, born •*- * 

Quebec (’Thirty Acres ). 


Pa^nnfnr G-132. M-268. plc- 

litical and cultural un , 
of Slavic 'tc®®®"*’olitics of central 
portant is chiefly op- 

Europe: and German m- 

sr™.'° MU 1 
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Prague, 1867 at Moscow, and 1908 
at Prague: B-24 

Pan’s pipes. See in Index Pipes of 
Pan 

Pansy, a flower P-64 
explosive seed pods S-96 
how to plant, table G-17 
Pantag’riiel, giant in Rabelais's satire 
‘Gargantua and Pantagruel’ R-19 
Pantaloon, character in old Italian 
comedy representing San Panta- 
leone, patron saint of Venice; por- 
trayed as a foolish old man who 
wore spectacles and slippers and 
long trousers which ended in stock- 
ings ; character later used in panto- 
mime; term also applies to certain 
kind of trousers, whence “pants.” 
Pantelleria ipdn-tel-ld-re'd) , volcanic 
island in Mediterranean 62 mi. s.w. 
of Sicily; belongs to province of 
Trapani, Sicily; 32 sq. mi.; pop. 
9306; chief town, Pantelleria (pop. 
3804): maps 1-262, E-416 
Pan'theism, belief that the universe 
as a whole is God 
in Brahmanism H-357 
Pantheon (pdn-fd-dn'), in Paris, 
France; formerly church of .Ste. 
Genevieve, begun 1764; secularized 
during Revolution and dedicated 
to great men of nation; later again 
used as church but finally secular- 
ized by decree of 1885; burial place 
of manv eminent men of France; 
P-81, map P-SSa 

earth’s rotation proved in E-192, 
picture E-191 

Victor Hugo buried in H-440, 441 
Pantheon (pdn'the-On) , in Rome, 
Italy A-309, R-197, E-441, map 
R-190, picture A-306 
Paii’ther, name applied to leopard, 
especiallv larger forms of southern 
Asia, and also to the puma. See also 
in Index Cougar; Leopard 
Rjjn’tomime (from Greek meaning 
“all imitating”), a play in which 
a story is told by gestures and 
dancing without words, often ac- 
companied by singing or other 
music; of ancient origin 
dancing: ancient Rome D-14d; de- 
dines in Middle Ages D-14ey 
primitive D-14b-c 

Pantothenic acid, a vitamin V-496, 498 
Panuco tpd'ng-hoy Itlver, in e. -central 
yjexico ; flows into Gulf of ilexico 
at Tampico: M-201 
Pannng (pd'Jinnp) , garment S-WO 
I’aiiiirge tpd~nurzli* ) ^ companion of 
Pantagruel in Rabelais’s ’Gargan- 
tua and Pantagruel’; has wit and 
intelligence but is a coward and has 
no moral principles. 

Panza, Sancho (sdng’kd pan'zg, Span- 
ish san'ko piln'thd), squire in Cer- 
vantes’ ‘Don Quixote’. 

Panzer division, in army, armored unit, 
motorized and mechanized, used 
e.s’peciallj' in attack. 

Panzini (pant-se’ne) , Alfredo (1863- 
1939), Italian novelist; autobio- 
graphical novel.® and short stories; 
‘11 Mondo 6 Rotondo’ (The World Is 
Round), ‘Le Fiabe della VirtO’ (The 
Fables of Virtue). 

Paoli (pii’o-le), Paiauale f 1725-180 1 ) . 
Corsican general and patriot; a 
leader in rebellion against Genoese 
and French rule of Corsica; head of 
^’Overnment 17. >/ — 08; increasing 
French control forced flight to Eng- 
land; during French Revolution re- 
turned as governor, remained until 
Briti.sh occupied island. 

Paolo, Niccolo di, Italian metalwork- 
er. picture 51-179 

Papacy P-64-6, pictures P-65. For 
list of popes, see in Index Pope, 
tabic ^ ^ 

origin P-64: St. Peter P-166 


French n, German ii ; gem, go; t7tin,Uten 




j {z in iizure) ;K = German guttural ch 
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Eastern church breaks away C-302 
feudalism and P-61 
temporal power P-e6, 1-270 
investiture conflict H-334-5, 
G-214-16: England W-138 
conflict with Frederick I P-281 
submission of John of England J-358 
struggle with Frederick II F-281-2 
conflict with Henry II of England 
B-92 

supports Guelfs G-222(Z, P-148 
Babylonian Captivity B-228, P-191, 
G-215 

Great Schism 11-406: Council of 
Constance H-462 
Inquisition 1-151 
Euther attacks Ij- 352, 353 
Palace of the Popes, in Avignon, 
jticlure F-265 

Reformation R-91— 3, jjictuves R-91— 2 
Henry VITI defies H-338 
Counter-Reformation R-93 
Italian unity and 1-272-3 
loses temporal power P-277, P-66 
temporal power restored (1929) 
1-273, P-277 
Lateral! Treaty P-277 

Piipngo (2J«'j)d-p6) , Indian tribe that 
iives in Arizona, viup 1-106/, table 
1-108 

I’apngos Ipci-im'Ods), Alexander 
0 883-1955), Greek statesman and 
field marshal, born Athens, Greece; 
eliief of Greek general staff 1936— 
40 ; as commander in chief of Greek 
forces, drove back Italian invaders 
1940-41 and defeated Communist 
rebels 1949; head of Greek Rally 
party after 1931 ; prime minister 
1932-33. 

Papaloapam (.pii-pii-lO-ii'liihn) River, 
in Jlexico, rises in mountains of 
Oaxaca; unites with San Juan and 
empties into Gulf of Mexico, 

I’apni orders of knlEhtliood D-IS 

Papal States P-66, 1-273. See also in 
Index Papacy 
gift of Pepin R-79 
Julius II enlarges J-364: Bologna 
added B-225 

Papa'ver, poppy genus P-370, 0-398 
how to plant, table G-17 

Papaw, or pawpaw (P(l-J)fl' or pg'pft), 
a Xorth American tree or shruli of 
custard apple family; has hanana- 
shaped, edible pulpy fruit; grown in 
south, east, and middle Xj. S.; al.so 
name given to papaya. 

Papaya (.pii-pii'yii) , aiso caiied paw- 
paw, a tree with meloniike edible 
fruit, native to tropical America, 
now found in abuo.sl all tropical 
regions; grown successfully in s. 
Florida ; a .source of papain, a 
digestive ferment: fruit used for 
cosmetics and foods, bark for rope; 
juice of fruit a popular drink: pic- 
ture F-152, color picture P-7 

I’apeete (pii-pd-u'tu'), .seaport on 
island of Tahiti; capital of Society 
Islands and of French Settlements 
in Oceania; pop. 12,428: map P-IT, 
pictures T-5, 6 

PapiMi (pti'pcii), Franz von (born 
1879), German state.sman; military 
attache in U.S. 1914, expelled for 
espionage ; chancellor of Germany 
1932, vice-chancellor 1933—34; in- 
Irigues while envoy to -Austria 
helped effect its faii; directed Xazi 
activities in Turkey while ambas- 
sador there 1939-14; tided for War 
crimes, acquitted 1946; sentenced 
by Bavarian denazification court 
to eight years in labor camp 1947, 
released 1949 ('Memoirs’). 

Paper P-66-71, pictures P-67-71 
Arabs Introduce into Europe C-328, 
P-68a-l! 

beginning of use of B-238 
bleaching B-205 
lilueprint, picture P-216 
cartons for milk Jt-251 


Chinese make, Han Di'iiasty C-279 
earliest writing materials P-68a 
electrification explained E-294 
embossing E-337 
gummed, dextrin used D-77 
house pai'titions. In Japan J-299 
kinds P-68o 

kraft industi-y P-258, P-69 
making P-66-8((.- air conditioning 
A-77; ancient China P-66; de- 
velopment P-68U-71; pulpwood, 
pictures G-41, P-67, 685 
materials used P-66, P-301: cellulose 
C-162: mulberry bark M-446; 
papi'rus P-68a; pine P-67, 69, 

P-258, P-303-4; spruce S-359 
measure, table \V-88 
mill, piefnrc P-67 
money made of. Sec in Index Paper 
money 

newsprint P-67, 68o, P-258 
postage stamps S-363 
research laboratories P-71 
sizes of P-68« 
waiipaper IV-4-5 

wasps’ nests IV-49, pictures IV-IO-SO 
Paper bireli, or canoe birch B-155, pic- 
ture C-113, table W-186c 
Paper dolls, color picture 13-122(1 
Paper fig hIicII (Ficks pappraiia) , 
marine shell of Florida, color pic- 
ture S-140 

Paper measure, table I\'-88 
Paper money M-337-8, 340, picture 
M-339 

average life of a hill M-340 
bank notes M-337, B-61, 62 
Confederate C-iZ3a, picture M-336 
Continental Congress issues M-338, 
R-126 

counterfeiting C-498 
damaged, redeemed by Department 
of Treasurj- V-360, 1,1-340 
Federal Reserve notes Jt-337, P-50, 
picture M-339; portraits and de- 
signs, tabic M-339 
French a.ssignats F-293 
gold certificates, U.S. M-337-8: por- 
traits and designs, table M-339 
Grant vetoe.s bill for is.suing G-153 
greenbacks M-337, 338, H-298, U-349 
inflation. See ia Index Inflation 
panic of 1837. caused by J-287 
paper u.sed M-340 

portraits and designs on bills, table 
M-339 

printing and engraving M-340 
promi.ssor.v note, form of C-510, pic- 
ture P-1445 

silver certificates, U. S. C-510, 
M-338; portraits and designs, tabic 
M-339 

size reduced. U. S. M-340 
U. S. treasury notes M-337, 338: por- 
traits and designs, table M-339 
Paper mnllierr.v, a bushy mulberry 
used in papermaking M-446 
tapa cloth M-446 

Paper iiaotiliiM. See in Index Argonaut 
Paper-eliell almonds A-175 
“Paper iiniveraify’’ U-404 
Paper wasp, an insect (.Pollstes fusca- 
tus')^ of the order Ilymenoptcra, 
family Tespidae, pictures ■SV-49-50, 
53 

nest, pictures 1-157, AV-49-50 
Paphlagonia (pci/-la-ff6'H}.a), ancient 
country of Asia Minor on Blaclv 
Sea; subdued by Croe.sus; became 
part of Roman provinces of Galatia 
and Bithynia; made separate jirov- 
mce by Constantine: map P-156 
Paphos (pd'/ds), name of two ancient 
cities on w. coast of island of Cy- 
prus; Old Paphos, founded about 
10th century b.c., was chief seat 
of worship of Aphrodite: New 
Paphos was capital of island in Ro- 
man times. ' 

Papier-mache ( pdp-ya-ina~sha * ) , pa- 
per product resembling \vood P-7i 
matrix for stereotype plates S-393 
shoe buttons B-372 


PARACHUTE 

taxidermy T-27, picture T-26 
I’apil’la, in anatomy, minute, conical 
elevations 

skin (tactile) S-193, H-255, P-69 
tongue T-147, picture T-147 
I’apllloii ipu-pe-poii'), .lean (1661- 
1723), French wood engraver, 
about 1088 invented method of mak- 
ing wallpaper from engraved wood 
hlock.s. 

Piipillon (pup'i-lOn, French pa-pe- 
poh'), sometimes called butterfly 
dog, a tiny dog D-116c, table D-119 
Papin (pii-pun’). Denis (1047-1712?). 
French physicist; greatly improved 
air pump, conceived idea of pneu- 
matic transmission of power, in- 
vented the dige.ster; pioneer in 
steam na4'igation 

modifies Savery’s steam engine S-390 
Papinenn (pa-pc-nb'), Louis , Joseph 
(1786—1871), leader of Prench- 
Canadian rebellion of 1837; leader 
of Sons of Liberty: P-71, C-98 
Papiiii (pa-pe'ne), Giovanni (born 
1881), Italian writer and editor, 
born Florence; works include es- 
■says, poems, novels, biography, and 
range from iconoclastic and scep- 
tical to mystical ( ‘Four and Twenty 
Minds’ ; ‘Life of Christ’ ; ‘Pailure’ ; 
‘Miclielangelo’). 

Pappus (late 3d century), Greek 
mathematician in Alexandria; his 
'Collection' preserved ancient Greek 
mathematics. 

Paprika (pd' prC-kil) , a Jed pepper, 
much used in Hungary P-143-4 
Papua (pap'ii-o). Territory of, s.e. 
New Guinea and neighboring is- 
lands; 90,540 sq. mi.; pop. 375,966; 
cap. Port Moresby; administered by 
Australia; formerly called British 
New Guinea; N-141, 143, maps 
E-203, P-16 
Papuans N-142 
East Indies E-204-5 
Melanesia P-4 

Papyrus (po-pi'nns) , a plant and the 
paper made from it P-72, pioturc 
P-72 

books B-231, 236 

manuscripts, pictures B-134, G-211 
paper P-68a 
Par, in golf G-136 

Para (2)(i-r('i’), most northerly sea- 
board state of Brazil, containing 
mouth of Amazon River; 474,896 
sq. mi.; pop. 1,123,273; cap. Belem: 
B-291 

Para, seai)ort in n. Brazil on Pard 
River; officially known as BelSin. 
See also in Index Bel6m 
P.ira, a minor coin ; in Turkey and 
Cyprus was equal to 1/40 piaster, in 
Yugoslavia to 1/100 dinar. 
Para-aminobenzoic acid V-496, 498 
Par’able, a brief narrative of every- 
day happenings whicli conveys a 
spiritual or moral truth; Bible ex- 
amples: ‘Prodigal Son'; ‘Good 

Samaritan’. 

I'arub’ola, a plane curve drawn so tliat 
any iioint on it is the same distance 
from a fixed point (focus) and a 
fixed line (directrix). See also in 
Index Conic section.s 
I'arabolit. velocity, or escape velocity 
S-309C 

I’araoelsas (pdr-a-stl’S'us) , assumed 
name of 'Theophrastus Bomhastus 
von Hohenheim (1493—1541), Swiss 
physician and chemist; scientific 
theories, though mixed with super- 
stition, were advanced for his ose; 
one of the first to apply chemlstrj’ 
to the study of medicine; hero of 
Browning’s poem ‘Paracelsus : 
C-221 

apparatus 
from alr- 


Paraciiiite ipdr’a-shpt), 
for making safe descents 

Keys cdpe, dt, f(ir, fdst, wh(it, fflil; two, yet, fern, there;rce. bit; row. wein, for, not, dp; efere, hilt, rifde, fyll, hilrn: oi7t: 
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jnc- 


craft P-72, pii tin cv P-73 
I'lraclnite troops, oi piiratroop 
liirhtres P-73, r-255, A-381 
Paradise. See in Index Hea\en 
Paradise bird P-72, 75—6, color 
tvre P-74 

Paradise fish A-281 

Paradise Post’, epic poem by Jlilton 
M-258, 259-60, E-377, L-98b 
Milton dictating, inctioc JI-258 
iirse foim used P-335 
I'arado\ 3,ill<s, on fdge of Colo- 
r.ido about 30 mi s of Orniid 
liinetion estoiids into ftnh 
Par’aniii P-76, AV-76, t/imf r-176-7 
base P 174 

melting point tohtc r-284 
Piraflin series, in clicmisti\, gioup 
of hidrocarbons beginning with 
methane (PHi) and (ontimiing step 
b' step to moie eonipley compounds 
fich of Minch is distinguished fiom 
the preceding one by possessing one 
moie caibon atom and tuo more 
hjdrogen atoms, series luns thu'. 
methiine ethane propane butane, 
hexane heptane octane, etc 
0-424n 

formulas H-458, dirioroms H-458, 
0-424n 

petroleum bases P-174 
use as fuels G-33 
Paraforni r-242 

I'lragiiax (jidi 'ci-pioi), a countrx' of 
South America, 137 000 set im ; 
pop 1408 400 f.ap Asuncion P-76- 
O map S-252-3, pirliac P-76, 

I^eferencc-OntUnc S-280 

cities P-77 

and imports See in Index 
Trade table 

Pag P-138, color picture r-136 
historx p-76, 77: Cabe/a de Vaca 
b-S; Mar oxer boundarx xvith Bo- 
hxia B-224 
literature L-128 
people P-77, pictur e P-76 
products and industries P-76, 77 
■■^'^tionships in continent, maps 
S-262-3, 266-7, pictopraph S-246 

transportation P-77 

taragiiaj-pariinfi Plains, a lowland 

area b-272, map S-256 
araguaj Kner, chief tributary of the 
rises in s x\ Biazil flows 
,-f“™tigh Paraguax', length about 


outlet 

maps 


’ll' ' tbief commercial 
3 Lo J‘'"‘aKuax A-336, 

]..”'^®2-3, 256, B-288, A-331 
T S'*** mate, oi j crlia mate 

32, piclni c S-250 

pj.*"**’, Pnralixba Cpa-t a-c'va) , 

91 a?' ’ O” central seacoast, 

pop 1,713,259, cap 
JOao Pessoa B-291 

ancient Indian tribe of Peru 
amen after location ParaKas 
r„, ‘’,Peru, where mummies were 
found p.456 

"hr. *”olgerigar, oi budgie, a 
1}'’ P'umaged bird P-183, pic- 
ture P-l82b 


Carolina and Louisiana P-93 


S 9.71 different points 

A-426 

"rml'"' ‘"■’■oufts, in electricity B-80-1, 
j/'mepam E.299 

'*Q“gj’*'P''Ped, m geometry, diaprarn 

geometry-, diagram 

'”®J*l’"'0'nent of area M-150, dia- 
Oraiii JE150 

*X?1 cn"*''',’*'" of fortes, in phj “ics 
p‘ , itiaijrain AI-159 
■ of latitude L-132-5, dia- 


Use in 


P«r ■ ^'P^ing directions D-96-9 

»>^aln injurj 


J’aramaribo (par -a-rnai'i-ho) capital 
and trade centei 01 .Suimain, 
pop 07,381, on Sill mam Rixcr 17 
mi from sea, good haiboi, txxo 
forts maps G-223, S-252 
Paramecium, or slipper animal, fresh- 
xxater single-celled animal shaped 
like slipper, equipped xxith hairlike 
cilia for moxement, possesses 
primitixe gullet P-423, pictures 
P-423, A-260a 

ultiaxicdct laxis kill picture I’-234 
Paramo (pa'iu-rno or par'a-mo), high 
jilatcau in the Andes 11-231 
Pnramiisbir (pa-i a-mii-slii t ’ ) Isl.iml. 
OTIC of not thf rniiiost Kuril Islands 
Russia , ahotil 60 nil long, hunting 
tiapping rnajrs A-406, 1-297. See 
also ill Indr I Kuril Islands 
Parana (pri-i ci-iin') scahiiard state of 
«s 13 ihziI, area 77 551 ‘'fl mi , pop 
2 113,347, cap Cuiitiba B-292 
Paranfi, Argentina, port situated on 
Parana Rixer 235 mi n xx of Buenos 
Aiies, pop 8i 15. maps A-331, 
S-253 

I’araiia pine, a pine tiee (Araucaiia 
hr asiltaiia ) natixe to Brazil Oroxxs 
so ft to 130 ft Wood soft xelioxx, 
decays le.idilx-, used for building 
matches and pulpwood, sometimes 
called aiaucaiia S-275 
Parana Rixer, important rixer of 
South America, rises in s -central 
Brazil floxxs sw <''’'>ut 2000 im 
to Pl.ita estuary P-314, A-336, 
maps B-288, S-252-3, 256, A-331 
Pai.i nut. aiiothei name foi I’lszil 
nut X-316 

1‘nrapet. Sec in Index Aichitecture, 
table of terms 

Para Rixer, Brazil estuail of the 
Tocantins and aKo one of the 
mouths of the Amazon Rixer, map 

Parasites (pdr’a-sits)P-77-B0, B-150, 
pictures P-78-9 
ant as host A-256 
aphids A-272-3, A-27Z 

lord or biting louse P-78, color 


picture I-154b r. 97 R 

r/dx, or sucking 

tsetse fly 


twe P-79, CO/O) V'ttwe , 

di-ea^-e 

oanier T-202— 3 

fleas F-142 p_28g_9 ,,K/,„esF-316: 
'"nupTewi and molds M-247-8 gm- 
ticrr M-247, ..msbrooms 51-455, 


'"7 :TTr‘455"“5L 

^}!456rrusm amf smuts R-297-9, 
pictures R-297-8 
ichneumon flv 1-12 


mseK pests contr^led bv 1-165 


lSmpreVL-88.,uoti,rcP-78 

l^?s1letoJ^M-3i6 ,,icf«r« M-32^ 

mites and feks S-347-8 


mite's it**'^* 7 4 . Anl-'? 

mosquito as host M-401 
scale insects S-oa i „ 


y—.ia ana 

the apparent difference m 

sfon'®? a heax-enlj- body xvhen 
ten from 


Oratns L-132'-4V E-176, fabZe”'L-i35 


^t\lopb. a kind of beetle B-IOS 
. iruses V-493, L-224ff— & S02— 3 

woims W-302-4, pictures W-302 3, 

table W-303 ,.^„tt.ng ants 

Parasol ants, or leai 
A-257 

jaxx s A-254 „ - - - 

Parasympathetic nerv * ' g_g 

Paratlo'roid, a gla Parachute 

Paratroops *ce rii 

troops j protect ships 

Far'axane, 0®'’^®- 

from Latin name for the 

parcae (Var se), 
three Fates P -44 

?rrci:men‘t wLrlus. See m Intlcsr 
Lactarius V^f l^Tba-tlian-), I-a 
Pardo Ba7.in .,_iq2l), Span- 

Condesa Emilia „rote 

..x. author, c , r g ctronglx 

Spanish country me. 


influenced hx French n.itui alisiii 
(‘La Madre natuialeza’, ‘Los Pazos 
de Ulloa’, ‘InsolaciOn’ , ‘Jlornfia’) 
Pardon, for prisoneis P-416, 11-352 
Pardoner’s tale, ill Chaucer’s ’Canter- 
bury Tales’ C-204 

Pare, Ambrolse (an-britaz’ pa-id.’) 
(1517-90), French surgeon, born 
Laxal, France, called the father of 
modem surgeij'; court phxsician to 
Henry II, Francis 11, Charles IX, 
and Ilenrj III M-165 
I’areiithxma (pa-r rn’ki-ma) , the par- 
ent tissue of plants composed of 
thin-x\ ailed cells containing actixe 
protoplasm, site of nutritixe xrork 
and sQuice of all other tissues 
If axes L-154 
Parental schools S-58 
Paren'thesis, use of P-438 
'Parents’ Assistant’, storybook by 
Jlaria Edgexx orth L-271 
Parent-teacher associations P-80 
Pareto, Vilfredo (1848-1923), Italian 
economist and sociologist, born m 
Pans, France; in 1894 became pro- 
fessor of political economy at Uni- 
xersitx of Lausanne, and lixed in 
Switzeiland until his death, named 
senatoi bx Mussolini, but ncxer 
took office (‘Tlie Mind and .Society’) 
Parlleelip (pai ’flesh) , lawbide, di led 
after hail lias been rciiioxed, among 
Plains Indians a box or oairxing 
case I-104b, pictin c 1-90, coioi pic- 
tuiC 1-103 

J’ar'go, the Spani-b name for porgy 
The membt 1 s of the snapper family , 
mchiding the muttonfisb important 
food fishes of the IVest Indies 
legion .lie aLo lallfd pargos See 
also III Index Porgx 
Pnrgol, a gum from corn C-484 
Parhelia. Sec in Index .Siindogs 
T’arinn marble M-93, P-398 
J’.irii iitiii (pa r i’l ii-tCn) , xolcano in 
Mexico V-520, color pictures V-521, 
522, map M-194 

Par’idne, a family of perrhing buds 
embracing the titmice xerdin« and 
bush tits T-139-40 

Parietal (pa-ii'i-tal) bone, the bone 
forming part of the side and roof of 
the cranium s 192, pietuic S-192 
I’arietiil lobe, of brain B-280, 281, pic- 
tuic B-279 _ 

P.irlni (pa-ii’nc) Gniseppe (li29- 
09) Italian iioet friticisms of so- 
ciety m blank xerse (’ll Giorno’) 
Pans (pai’is), Tiojan xxairior P-80, 
T-190 

Achilles slam by A-9 
Hector and, pwtinc H-328 
Pans (pa-ie’), Louis Philippe Albert 
d’Orleans, lomte de (1838-94), 
claimant to Prencli throne (gaxe up 
claim 1873), grandson of King 
Louis Philippe xolunteered in Fed- 
eral army P S Cixil M'ai, serxed 
on staff of Geneial McClellan 1861- 
62, exiled from France 1886 
Pans (pdi'is, French pa-t(’), capital 
and largest city of Prance; pop 
O 8‘>0 534 P-81-5, r-264, maps 

P-2‘59, P-83a, E-416, 425, pictures 
p.81-3, 83b-5 

books and bookmaking mediexal 
B-235, 236, 238, 248; bookstalls 
pietiii e P-83 

cities, XX 01 Id’s largest See in Index 
City table 

Eiffel Toxxei P-83Ii map P-83n, pic- 
tures P-81, F-266 
gox eminent P-83 
Gi eater Pans P-82-3 
historx P-84— 5 

made capital under Philip II P-190 
French Rexoliition r-293 
under Xapoleon X-11 
siege (1870—71) F-278 
German adxance (1014) XV-220 
peace tonfcience (1010) 'X\^-239— 40 


T'rench u, German ii , gem, go , tliin.Hien , 1 
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German occupation (1940) P-86, 

W-251, Tiicture W-251 
liberation (1944) W-270 
peace conference (1946) 'W-299b 
hospital H-429b 

Jardin des Plantes B-261, map 
P-83a 

Latin Quarter P-84 
Madeleine, church of P-83b, map 
P-83a, pictures P-84, A-308 
museums and art g-alleries. See in 
Index Museums, table; Louvre 
name, origin P-84 
national library L-182 
Notre Dame. See in Index Notre 
Dame 

perfume manufacture P-147 
policeman, picture P-356 
salons, 17th and 18th centuries 
C-458 

suburbs P-86 
Versailles near V-463 
water supply in early times 'W-Ii 
Paris, Tex., city 95 mi. n.e. of Dallas; 
pop. 21,643; large trade in cotton; 
cotton products and flour, furniture, 
iron foundry products; poultry 
packing: maps T-90, U-263 
Paris, Declaration of (1856). See ill 
Index Declaration of Paris 
Paris, Pact of. See in Index Kellogg- 
Briand Pact 

Paris, plaster of. See in Index Plaster 
of Paris 

Paris, Second I*eace of (1815). See in 
Index Treaties, table 
Paris, Treaties of 
1763 (Seven Years’ War) S-107 
1778 (between France and U.S.). 

See in Index Treaties, table 
1783 (American Revolution) R-130: 
Jay and J-328 

1856 (Crimean War) R-254. See 
also in Index Treaties, table 
1898 (Spanish- American War) S-326 
1928 (Pact of Paris) C-468 
Paris, University of, one of the largest 
and oldest universities in the world, 
founded about 1170; important in 
Middle Ages; disbanded during 
French Revolution ; reorganized 
1896; faculties of letters, science, 
theologj', law, medicine 
early postal sy.stem P-386 
early years 11-404: Peter Abelard 
A-3 

Paris green, a compound of arsenic 
trioxide and copper acetate A-388 
Pnr'ish. unit of government in Louisi- 
ana L-334, C-498 

Parity, in economics, in the U.S., the 
balance achieved when farm com- 
modity prices have the same pur- 
chasing power as on the average in 
the base period from Aug. 1909 to 
July 1914. 

Park, Mungo (1771-1806), Scottish 
explorer; followed the Niger River 
to the interior of Africa; drowned 
in attempt to escape from hostile 
tribesmen on return trip: A-49 
Park, AViiiiam Hallock (1863—1939), 
physician and public health worker, 
born New York City: organized in 
New York (1894) first municipal 
diagnostic laboratory in U. S,; 
directed it until 1937; noted for 
work in diphtheria and infantile 
paralysis; consulting bacteriologist 
for the state of New York 1914-39, 
and for U. S. 1921-39 (‘Public 
Health and Hygiene'). 

Park. See in Index Parks 
Parka, Eskimo hood, picture E-395 
Parkclicster oommnnity. New York 
City H-432e, pictures C-323bj 
H-430b, XJ-328 

Park College, at Parkville, Mo. ; Pres- 
byterian; founded 1875; arts and 
sciences; work-study plan. 

Parker, Alton Brooks (1852—1926), 
lawyer and Democratic leader, bom 
Cortland, N.Y.; New York Supreme 
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Court 1885-1904; Democratic presi- 
dential candidate (1904). 

Parker, Charles (Yardbird) (1919— 
55), Negro jazz saxophone player, 
born Kansas City, Mo.; exponent 
of "bebop.” 

Parker, Dorothy (born 1893), writer, 
born West End, N. J.; on editorial 
staff of The Neio Yorlter, 1927—29 
and 1931; writes satirical and 
humorous verse ( ‘Enough Rope’ ; 
‘Sunset Gun’) and vivid short 
stories and sketches tinged with 
cynicism (‘Laments for the Liv- 
ing’; ‘Here Lies’); also motion- 
picture and stage scenarios and dia- 
logue. 

Parker, Francis IVayland (1837—1902), 
educator, born Bedford, N.H. ; rose 
to rank of colonel during Civil War; 
demonstrated marked ability as an 
educator; advanced the theories of 
Froebel and Pestalozzi while princi- 
pal at Cook County (111.) Normal 
School (1883-96) and Chicago 
Normal School (1896—99). 

Parker, Sir Gilbert (1862-1932). Brit- 
ish novelist, born in Canada P-85-6 
Parker, Horatio William (1863—1919), 
composer, born Anburndale, Mass.; 
professor of music at Yale, 1894— 
1919; wrote oratorio ‘Hora Novis- 
sima’, also wrote operas (‘Mona’; 
‘Fairyland’); compositions for 
orchestra; songs. 

Parker, Louis N. (1852-1944), English 
dramatist (‘Pomander Walk'; 'Dis- 
raeli') 

Sherborne pageant P-19a 
Parker, Matthew (1504—75), arch- 
bishop of Canterbury (1559-75), 
born Norwich, England ; chaplain to 
Anne Boleyn and to Henry VIII; 
did much important work for the 
Church of England ; had principal 
share in compiling ‘Book of Com- 
mon Prayer’ ; opposed Puritanism 
book collecting B-246 
Parker, Quaiiah (1845?— 1911), Indian 
chief; son of Comanche leader and 
Cynthia Ann Parker, a white cap- 
tive. Refusing to settle on reser- 
vation, he and his band raided 
settlements on borders of Indian 
Territory (1867-74); after surren- 
der he developed farming and edu- 
cation among his people. 

Parker, Theodore (1810—60), Unitarian 
clergyman, born Lexington Mass.; 
a leading abolitionist; C-331 
Parker Dam, in Arizona and Califor- 
nia, on Colorado River C-39, C-415, 
maps A-352, C-35, C-414k, See also 
in Index Dam, table 
Parkersburg. W. Va., city on Ohio 
River, 75 mi. s.w. of Wheeling; pop. 
29,684; oil and oil-well supplies, 
iron and steel products, glassware, 
rayon, clothing; Blennerhassett 
Island nearby: maps W-106, U-253 
Parkhurst, Charles Henry (1842-1933) 
clergyman, born Framingham] 
Mass. : pastor Madison Square Pres- 
byterian Church. New York City, 
1880-1918; as president Society for 
Prevention of Crime, brought about 
investigation of New York police 
(‘My Forty Years in New York’). 
Parkin, Sir George Robert (1846- 
1922), Canadian educator and 
writer, born Salisbury, New Bruns- 
wick; advocate of imperial federa- 
tion, organizer of Rhodes Scholar- 
ship Trust. 

Parkman, Francis (1823-93), Amer- 
ican historian P-86, A-227, picture 
P-86 

Hall of Fame, table H-249 
home in Boston B-258 
Park Mountains, range in central Colo- 
rado. 

Park Ridge, 111., residential suburb 13 
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mi. n.w. of Chicago; pop. 16,602: 
map, inset 1-36 

Park Bow, famous street in New York 
City N-218 
Parks 

national parks and monuments 
N-18-39, maps N-18, N-38/, pic- 
tures N-Sl-2, 34, 37-8&, 38(i-/, 
color pictures N-19-29 
state N-38e, P-86b, picture N-38e. 
See also Fact Summary with each 
state article 

zoological Z-353-60, pictures Z-353- 
60 

Parks and playgrounds, in cities and 
counties P-86a-d, pictures F-86a-d 
Parkway, or scenic boulevard R-168b 
Parlement Ipdr-lu-mah' ) of Paris, 
supreme royal tribunal of France, 
originating in medieval court; 
through registration of laws exer- 
cised considerable influence over 
king; abolished 1790 
defies Louis XVI P-292 
Parley, Peter. See in Index Good- 
rich, Samuel Griswold 
Parliament (par’ll-ment) , Australian 
A-485 

building, picture A-491 
Parliament, British P-87-9, pictures 
P-87-8 

buildings L-304, map L-301, pictures 
P-87-8, G-173, L-303 
Cabinet C-4, P-87-8 
hat etiquette H-282 
historj' P-88-9 

origin E-361: council becomes Par- 
liament E-362; Simon de Mont- 
fort M-379 

growth of power: Edward I E-264: 
Richard II R-150-1; Lancasters 
L-91, H-S36 

conflict: with .Tames I J-292-S; 

with Charles I C-190-1 
Short Parliament C-190-1 
Long Parliament C-190-1, B-S6G 
Rump Parliament C-617, E-366, 
picture C-617 

Barebone’s Parliament E-366, 367 
Whigs strengthen P-360 
Bill of Rights (1689) B-145, E-S68 
authority over colonies R-123, 
A-216 

Catholic disabilities removed 0-337 
Reform Act of 1832 E-369c; Peel 
opposes P-110; Russell upholds 
R-255; Wellington opposes W-91 
later electoral reforms P-89 
power of Lords limited P-89, L-286 
women admitted W-185 
representation increased D-65, P-89 
royal coach of England used at open- 
ing, picture G-67 
Parliament, Canadian C-91, 92 
Baldwin’s work to establish B-20 
buildings 0-428, pictures C-92, 0-428 
Parliament, Danish D-70, 72 
Parliament, Dutch N-121— 2 
Parliament, French F-266 
Estates-General E-398-9, P-292 
Parliament, Houses of 
London L-304, pictures G-173, P-87-8 
Vienna, picture V-472 
Parliament, Icelandic (Althing) I-H, 
N-296& 

Parliament, Ireland, Republic of 1-230 
Parliament, Isle of Man M-71 
Parliament, Israeli 1-257 
Parliament, Japanese J-311 
Parliament, Northern Ireiand 1-231 
Parliament, Norwegian N-304bj pic- 
ture N-304 

Parliament, Swedish S-465 
Parliamentary government, sometimes 
called cabinet government C-4, 
D-66, C-91-2 

Parliamentary law P-89—91, table 
P-90 

constitution and its acceptance P-89, 
C-467 

motions: making, seconding, voting 
P-90—1; classified, table P-90 
points of order P-90 
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rarma (pcir’vid) , Italy, city 88 miles 
n.w. of Florence on Parma River; 
pop. 65,126; capital of province of 
Parma (1334 sq. mi., pop. 381,7711 ; 
valuable art collection includes 
many paintings by Correggio, who 
lived here: maps 1-262, E-425 
joins united Italy 1-273, V-468; Bour- 
bon rule ends (1860) B-265 
Napoleon I annexes N-8 
Parma, Ohio, industrial city 9 mi. 
s.w. of Cleveland; pop. 28,897 : map, 
inset 0-357 

Parmenides (pdr-men’i-dez) (5th cen- 
tury B.C.), Greek philosopher; his 
poem ‘Nature’ has been in part 
preserved. 

P.armentier {pdr-mdht-yd’) , Antoine- 
.Viigustin (1737-1813), French sci- 
entist 

promotes use of potato P-392 
Parmesan (pdr-me-zdn') cheese C-207 
Parnaiba (pdr-na-e'va) River, or 
Parnaliyba River, in Brazil, flowing 
into Atlantic Ocean; about 830 mi. 
long: maps B-288, S-252 
Parnassus tpdr-nds'us) , Slonnt, mod- 
ern Riakoura, in central (Ireece, 
n. of Gulf of Corinth; sacred to 
Apollo and the Muses; map G-189 
Delphi, oracle of D-62, A-WIi 
Deucalion’s ark rests on D-76 
Parnell', Charles Stewart (1846—91), 
Irish political leader P-91, I-230a 
Par’nes, Mount, modern Ozea, in 
Greece, 15 mi. n. of Athens; 4600 
ft.; on summit, in ancient times, 
were altars and a statue of Zeus. 
Parochial school S-58, E-258: indirect 
aid E-258 

I'arody, light or comic imitation of 
serious prose or poetry; origin at- 
tributed to ancient Greeks. 

Parole (pq-roi'), of prisoners P-416 
Paroquet. See in Index Parakeet 
Paros (pd’ros), Greek island of Cy- 
clades group in Aegean Sea just w. 
of Naxos; 96 sq. mi.; formed by 
Mt. Elias (2500 ft.) ; pure white 
"Parian marble’’ : map G-189 
Parot'id gland, a large salivary gland 
situated in front of the ear P-244 
Parr, Catherine (1512-48), 6th queen 
of Henry VIII of England ; tactful, 
kindly woman to whose influence 
her stepchildren, the future sov- 
ereigns Edward VI, Mary I. and 
Elizabeth I, owed much : H-338 
Parrakeet. See in Index Parakeet 
Parrnnt, Pierre, French-Canadian 
trader, nicknamed "Pig’s Eye”; 
first settler (1838) of St. Paul, 
Minn.: S-23 

Parrhasins (pd-rd'sht-us) (4th cen- 
tury E.c.) Greek painter; first 
master of correct drawing, and 
among first to use light and shade 
and realistic color to express round 
form; won contest with Zeuxis. 
Parrington, Vernon Rouis (1871— 
1929), educator and writer, bom 
Aurora, 111.; professor of English, 
University of Washington, 1908-29 
(‘Sinclair Lewis, Our Own Diog- 
enes’; ‘Main Currents in American 
Thought’, 3 vols., first 2 won Pulit- 
zer prize for history 1928; ‘Ameri- 
can Dreams; a Study of American 
Utopias’). 

Tarrish, Anne (born 1888), author 
and illustrator, born Colorado 
Springs, Colo.; wrote and illus- 
trated for children ‘Floating Is- 
land’ and ‘The Story of Appleby 
Capple’ ; wrote for adults ‘The 
Perennial Bachelor’, ‘A Clouded 
Star’, and many other books. 
Parrish, Maxfleld (born 1870), artist. 
Born Philadelphia, Pa.; son of 
Stephen Parrish ; noted for book 
Illustrations (‘Arabian Nights’ and 


other classics) and murals; paint- 
ings decorative and colorful. 
Parrhsh, Randall (1858—1923), author 
of adventure stories, born Henry 
County, 111. (‘When Wilderness Was 
King’; ‘Beyond the Frontier’). 
Parrish, Stephen (1846-1938), artist, 
born Philadelphia, Pa.; father of 
Maxfield Parrish ; particularly noted 
for his etchings of outdoor scenes. 
Parris Island, S.C., an Island at the 
mouth of Broad River in Beaufort 
County, s.e. South Carolina; both 
the French and the Spanish built 
forts here: S-284, map S-291 
Marine Corps training center M-97 
Parroket, or parroqiiet. See in Index 

Parrot, a tropical bird P-91-3, color 
picture P-92 

altitude range, picture Z-362 
cockatoo P-93, color picture B-176 
dyeing with secretion of toad T-141 
length of life, average, pictograpU 
A-249 

macaw’ M-4 
pets, care of P-183—4 
Parrot fish, family of tropical food 
fishes (Scaridae), having semi- 
circular rows of fused teeth form- 
ing" a. parrotlike beak; many of these 
fishes are brightly colored: picture 

Parry, Sir Charles Hubert Hastings, 
(1848-1918), English composer; 
noted for series of chora,! works 
with orchestra (‘Blest Pair of Si- 
rens’, ‘Invocations to Music ) : pro- 
fessor of music at Oxford Univer- 
sity 1900-1908; author of Studies 
of Great Composers’ and Art of 

Parrv. Sir William Edward (1790- 
1855). English Arctic explorer; 
made three attempts 1 ° cross North- 
west Passage; in 1827 tried to 
reach North Pole, attaining latitude 
82° 45' N., which remained for 49 
years the "farthest north” reached 
by explorers: table P'349 
Parry Sound, Ontario, Canada, port 
on inlet of Georgian Bay. pop. 
5183: summer resort, with numer- 
ous islands: makes lumber and 
lumber products, chemicals, boats: 

Pa” m/r ancient province on Persian 
Gulf. See in Index Persis 
Parsec, in astronomy, a ubU °f stellar 
distance equal to 3.26 light-years. 
Parsees (pdr-sez'), followers of Zo- 
roaster in India: now chiefly in 
Bombay: B-225, 1-58, Z-366 
Parsifal (pdr’ze-fdl), or Perceval, in 
Arthurian legend, innocent ignorant 
boy who becomes a t^night-erran^t, 
witVi«;tands temptation, achieves the 
;';iesf of tL Holy GraU, thus deliv- 
ering a stricken land and king, 
knight of the Round Table; father 
of Lohengrin: subject of opera by 

0 - 1 . 

^“famfly “e’rbs”with'”sm\ll flowers 
in umbrella-shaped clusters; in- 
cludes carrot, celery, hemlock, Pars- 
feyf and parsnip. See also in Index 

Pa«n"p!%rdS%lant of the pars- 
ley famdy 

^^liSn "nrho^ to%l^^ tatile G-19 
Parsnip River, in e.-central Bntish 
Columbia, Canada; flow’s n. 145 mi. 
and joins Finlay River to form 
■Ppnre River: map C-80 
Papons, Sir Charles Algernon (185^ 
1931) English engineer and In- 


ventor, born London; inventions in- 
clude Parsons compound steam tur- 
bine and a geared turbine; author 
of ‘The Steam Engine’; S-390 
Parsons, William Barclay (1859—1932), 
engineer, bom New York City; de- 
signed first part of New York sub- 
way system ; made surveys for 
Chinese railways; member Isthmian 
Canal commission and member of 
board of consulting engineers 
Panama Canal; chief engineer Cape 
Cod Canal; served in Spanish- 
American War and World War I. 
Parsons, William Edward (1872— 
1939), architect and city planner, 
born Akron, Ohio; consulting archi- 
tect to the U. S. government in the 
Philippines, 1905-14; made civic 
improvement plans and designs for 
Chicago, St. Paul, Washington, 
D. C., and other American cities. 
Parsons, Kan., city 125 mi. s.w. of 
Kansas City; pop. 14,750; trade 
center of agricultural region ; pack- 
ing and chemical plants, hatcheries, 
creameries, railroad .shops: maps 
K-11, U-253 

Parson’s cause, lawsuit defended by' 
Patrick Henry’ H-339 
Parsons College, at Fairfield, Iowa; 
Presbyterian; founded 1875; arts 
sciGncss. 

Parson’s sermon, in Chaucer's ‘Canter- 
bury Tales’ C-204 
Parsons turbine T-212 
Parthenogen’esis, reproduction from 
unfertilized egg cells 
among insects 1-157, A-272 
Pnr’thenon, Athens A-12, A-446, A-306, 
E-441, pictures A-11-12, G-198, 

color picture A-307 
Elgin marbles G-204. picture G-200 
frieze, picUires G-206, E-446 
illusion of straight lines 1-43 
meaning of name A-446 
Phidias’ work P-188, A-12, G-204 
sculptures S-77, G-204, A-446, A-12, 
pictures G-200, 206, E-446 
Parthenos, Athena, statue by Phidias 
A-12 

Parthia (pdr’thi-d), ancient country 
of Asia s.e. of Caspian Sea; most 
extensive sway under Mithridates I 
(174-136 B.C.) : maps P-156, R-182 
Persia ruled by P-156-7 
warfare, tactics W-8 
Parthian shot P-157, picture P-155 
Partial pressures, in gases G-30 
Par’ticlple, in grammar V-450 
Parties, political. See in Index Politi- 
cal parties 

Parties, social, etiquette E-408 
Partington, Mrs., English anecdotal 
character, said to have tried to mop 
up a tidal wave ; used as pen name 
by Benjamin P. Shiiiaber (1814- 
90) American humori.st. See also 
in Index Smith, Sydney 
Partisans, patriotic fighters m S^th 
Carolina during Revolutionary War 
S-294 

Partisans, term applied to guerrilla 
fighters, particularly those organ- 
ized by anti-Fascist leaders m the 
Spanish civil war and in World 
War II. . „ , 

Partnership, an association of two or 
more persons in a business enter- 
prise : they agree to share expenses, 
profits, and losses: E-224 
Partnership, in biology, association 
between two species for rnutual 
benefit. See in Index Symbiosis 
Parton, Ethel (1882-1944). author of 
children’s books; bora York 

City; humorous stories in a his- 
torical setting: ‘Tabitha Mary , a 
little girl of 1810; ‘Vinny Apple- 
gay’. New York in 1870. 

Partridge, Earle Evcrard (bom 1900), 

U. S. Air Force officer, bom Win- 
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chendoii Masfa became 4-stai sen- 
eial ]<)">4 commaiidei ol Pai l^ast 
Air Forces Tokio >■) com- 

mander in chief of Continental Air 
Defense Command 1053- 
Partndge, 11 ill mm Ordiiai (1861— 
1930), American sculptor apd au- 
thoi, horn Pans, Fiance, noted foi 
busts of poets Longfelloiv Tennj - 
son. Bums IVhittiei ind for mon- 
unieutal poitiait-- (SliaKespeaio 
Lincoln PaiK Chiiago equcsliian 
statue of Gi ant Kiooklni) authoi 
of ‘Ai t for Anici i( a’ 

I’nrtridcc. name giien laiious hii ds 
of the famili Pri (hcuUie Q-1— 2 
hobiihite Ol American rpiail Q 1-2, 
Q-2, coloi pictinc B-180 
ruffed mouse G-220-1 
rartnclBehorrj , tn iiihem , or sniiaii- 
berii, a small (lailiiig eiergreen 
plant (MitrhrUa icpnisl of the 
madder famih with shining dark 
gieen leases, it lute pink-tinged fia- 
giant flowers united in pairs, and 
scarlet berries in tw'os 
Parts, or Voiles, in musical composi- 
tion M-459-60, 462 
Parts of speech G-148— 9, tohlc G-148. 

See also m Index Adjective etc 
Ihirida waVhler 

birds and nest coloi pictnie B-162 
l*ar i.iloe oi faie raliie of stocks and 
bonds S-398(r-7b P-1441) 

Pasade'iia, Calif lesideiitial ciD and 
w Intel resort 10 mi ne of Los 
Angeles pop 104 577 P-93-4, 

maps lJ-252, inset C-35, pniiite 
P-93 

California Institute of Technologi, 
pictiiic C-43 

Mount M''i!son Obseiiatori' 0-324 
Rose Bowl F-226, 230, 232, P-93, ptc- 
tinc P-93 

Touinainent of Roses P-93, picture 
P-19« 

Pasadena, Tea. citv 9 mi s e of Hous- 
ton on Houston Ship Canal , pop 
22 483 map, inset T-90 
Pasadena Colleffe, at Pasadena Calif 
Church of the Na/arene, charteied 
1901 opened 1902 ai ts and 
sciences religion 

Pasargadae (pri-sai'Oa-ilr) ancient 
capital of Persia said to have been 
built hi Cm us the Gieat on site of 
his gieat iietoiv oter Astvages 
{ 6th century r c ) , contained tninh 
of Cvius map P-156 
PascngoH'la, Miss citv 33 mi e of 
Gulfpoi t on Mississippi .Sound , pop 
10 805 F-111, map M-303 
Pascagoula Ki\er, Miss, navigable 
stieatn 8 7 mi long foiined bv junc- 
tion of Chickasaw haj and Leaf 
rners, maps !M-296, 303 
P.ascal (pas-haV) Blaise (1623—62), 
French philosopher mathematician, 
and physicist (‘Thoughts’, ‘Pro- 
vincial Letters') 
law of fluid pressure H-458 
Pascal, Jean Louis (1837—1920), 
French architect horn Pans, ever- 
cised wide influence designed me- 
morials to Plugo, Cai not and Mich- 
elet and many impoitant public 
buildings and houses 
Pascin tpd s'hcn' ) , Jnles (1885-1930), 
American aitist boin Bulgaria, 
depicted life of Negro of Cuba 
and southern tJiiited .States noted 
for figure studies and for satiiical 
drawings of uiiderwoild 
Pasco, Wash oitj 127 mi s w of Spo- 
kane, on Columbia River pop 10 - 
228, transportation center, airport, 
Pasco Navi Air Base and Sacaja- 
wea State Park neaib\ map W-45 
Pasha (pa-slia’ or pash'a), former 
Tuikish title of nobihtv higher in 
rank than that of bev, first given 
only to military officers, later he- 


462 — 

stowed also on civil officials or pri- 
vate citizens abolished 1934 
I'aslia of Kgvpt, famous diamond, ptc- 
tui c D-79 

Pashitih ( pash' wh) , or Pasic, Nich- 
olas (1845 '-1926), Serbian states- 
man founded Radical partj 1878— 
81 and led it remainder of life, 
prime minister during World War 
I, largely lesponsible for estab- 
lishment of kingdom of Yugoslav i,i 
I’asig tpa'sii}') River, Philippines 
shoi t 1 IV er in s end of Luzon M-77 
I'asin. a gaiment worn in Thailand 
(Siam) .S-170 

l*asklm, Russian Eastei also a spe- 
cial di«h eaten on that dav Pl- 273 
Paspaluni .See in Index Dallis grass 
I’asiiitcflower (pasK'floit-ei ), flower 
of the anemone familv named from 
old French vvoid for Easter, its time 
of blooming A-245— 6 , coloi pictnie 
P-287 

state flower of South Dakota, color 
pictnie S-3840 

Passa'ic, N .T manufacturing and 
residential citv 13 ml nw of New 
York Cit> on Passaic River, pop 
57 702, textiles rubber, dyes, 
chemicals, seveial engagements in 
Revolutionary War map X-164 
Passaic River, in ne New Jersey, 
flows into Nevvaik Bav immense 
watei power, about 100 mi long 
map N-164 
falls at Paterson P-97 
Passamnniiod'dv , division of the Ab- 
naki group of Algonquian stock, 
lived in Canada and Maine 
I*nssnm.i<inoddv Bai, inlet of Bay of 
Pundj at mouth of St Croix River 
N-138, map M-63 
Pass'ant, m heialdiy H-341 
Passau (pas'son) old town of Ba- 
varia Gel many, at junction of 
Danube Inn and Bz 90 nn n e 
of Munich, pop 34,351, Treaty of 
Passau (1352) granted leligious 
freedom to Lutherans maps G-88, 
E-425 

Passchendaele (pas'lln-da-lh) Ridge, 
in Belgium height 6 mi n e of 
Y'pies 

World Wai I battles W-227 
Puss Christian (pas I ris-cht-dii’) , 
Miss citv and resoit on Gulf of 
Mexico 10 mi s vv of Gulfport, 
pop 3383 maps M-296, 303 
Passenger pigeon P-253, B-192 
Passeriformes (pd.s-cr-i-fdl'mee') the 
Older of perching birds B-183, 178 
Passfleld, Baron. See in Index Webb, 
Sidnev 

Passlonflow er, or niav pop P-94, pio- 
tni e P 94 

pollen gram, pictnie r-186 
PaHSionflower familv , oi Passiflora- 
ceae (pds-t-fid-rd’se-e) a family of 
plants and vvoodj vines including 
the passionflower, maypop grana- 
dillas and Jamaica honev suckle 

Passionlsts (Congregation of the Dis- 
eased Clerks of the Most Holy 
Cross and Passion of our Lord Je- 
sus Christ), religiovis order founded 
in Italy 1720 
vows M-358 

I’assion Plav, dramatic representa- 
tion ol sufferings of Christ most 
famous one given periodica 11} by 
V illagers ol Oberammergau Ba- 
viaria, since 17th century in grati- 
tude for cessation of plague of 
1633 0-322, pictnie 0-323 
Pasii,Ion Snndav E-200 
Passion M eek E-200 
Passive voice, of verb V-450 
to be av oided in w ritmg W-313 
Passes, John Dos. See in Index Dos 
Passes John 

I’Hssover, a Jewish festival m honor 
of the night when the Lord smit- 
ing the first-bom of the Egvptians 
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“iiasspd ovei ’ the houses m which 
the childien of Isiael lived P-94 
Ikissport P-94-5 

Passport and A isa Divisions, U S 
L-358 

Passump'sic River, in n e Veimont 
tributary of Connecticut River 
map N-144 

Pass} ( 2 ia-sc’),a part ofParis Prance, 
in the western section of the citv, 
adjoining the Bois de Boulogne 
Paste, Ol strnss, a glass used in imita- 
tion gems T-347 
ihinestones made from 7-350 
Pastel (pas-teV), an ait medium 
D-140 

Degas s ‘Dancer Bending Forward 
D-137-8, pictnie D-137 
Pastern (pas'tein) 
dog pictnie D-110& 
hoise, pictuic H-428a 
Pasternak (pus-ter-iiaV ) Boris I eon- 
idovich (born 1890) Russian poet 
(‘My Sister’, ‘Life’) 

Pasteur (pas-tni'), Louis (1822-95) 
French chemist and bactei lologist 
P-95—6, pictni e P-95 
germ theorv of disease P-96, D-103, 
V-433b antiseptics A-266 
Lille umversit} piofessor L-242 
silkworm plague S-186 
tartrates, study of T-21 
Pasteuriza'tion of milk P-96, M-250d— 1 
Paslo (pas'to) Colombia citv in s w 
pop 81,000 with suburbs wool 
pottei}, wooden bowls maps C-387, 
S-2S2 

Pastoral life. See in Index Nomads 
Pastoral poetrj , poetr} dealing with 
country life (from Latin paste), 
shepheid), applied especiallj to 
poems in which the characteis aie 
represented as shepherds and shep 
herdesses in idealized setting De- 
rived from Greek and Roman toiins 
it became popular m 16 th-centuiv 
England with work of Sir Philip 
Sidney, Edmund Spensei, Michael 
Drayton, and Robeit Herrick 
Pnsto’rliis, Francis Daniel (1631- 
1720’), Geiman-American colonist 
strong character and wide learning 
had great influence on colonists 
P-138 

Pasture, Roger de la See vu Index 
Wev den, Roger van der 
Pasture lands, or grazing lands G-167, 
D-154, L-95 

proportion in U S , giaph L-95, map 
L-94 

Taylor Grazing Act,U S L-96, P-239 
Pat, native name for jute .1-368 
Patago'nia, a plateau region in South 
America P-96, A-S33, 334, S-272, 
maps A-331, S-253, 256 
desert, map D-73o 
name meaning S-263 
native superstition M-33-4 
sheep ranch pictni c A-333 
Patagonian rabbit R-18 
Patapseo (pd-tdps'hd) River, in n 
Maryland, 80 mi long enters 
Chesapeake Bay 14 mi below Bal- 
timore B-39, maps M-110, 116—17, 
pictnie B-39 

Patch, Alexander MtcCarrell, Jr ) 
(1889-1945), tr S Arm} officer 
(infanti-y), born Foit Huachuca 
Ariz , led operations on Guadal- 
canal Island 1943, commanded U S 
7th Army March 1944— June 1945, 
commanded US 4th Army Jul}- 
X'ovember 1945 

Patchen, Kenneth (horn 1911 ) , author, 
born Niles, Ohio (poetry — ‘Before 
the Brave’, novel — ‘See You in the 
Morning’ ) 

Patchouli, or patchouly (pdcli'n-li) , 
dried branche= of the East Indian 
plant Poqostemon patchouli or 
Pogostemon licyncanns of the mint 


Kej : cape, dt, far, fast, what, f{ill, me, yet, fern, there, ice, bit, row, won, fdr, not, do, cure, blit, r;;de, full, biirn, out; 
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fatnilj, haMng an extieineh ^tiong 
odor, u'-ed to protect \\oolen<- from 
moths, m manufacturing jicifume 
fancj tobacco picf iii c P-147 
I’.itelH, the knee cap, a flat circular 
bone jnotin c S-192 
Patent P-96—7 

automobile cross-licensing A-505 
greatest in U S tahlc 1-199 
planb-, new laneties P-306 
trade-mark compaied with C-476 
Patent flour F-166, 167 
Patent leather 
how prepared Li-150 
Patent log, or taffrail log L-294, jiic- 
(liie L-295 

Patent medicine, a medicine the manu- 
facture of which IS protected b% 
letteis patent, an official document 
gi\ mg the nianufactui ei the i ight 
to make and di'-tribute the medicine 
adcertising A-24, 25 
Patent Oflice, Pnited States P-97 
greatest patents table 1-199 
trade-marks C-476 

Pater (.pa’teO, 11 alter (1839-94), 
English essaj ist and ci itic i efined 
and subtle stjlist (‘Manus the Epi- 
curean’, ‘Iinagmarc Portraits 
‘Plato and Platonism’, ‘.Studies in 
the Historc of the Renaissance , 
‘Greek Studies’) • E-382 
quoted M-476a 

Pater Jioster (pn'ttj iios'fci ) (Our 
Father), Latin name for Lord’s 
Prar ei 

Paterson, Andreu Burton (1804-1941), 
Austialian poet and siicni-stoij 
writer A-493 

‘Waltzing Matilda’ cpioted A-482 
Paterson, .lohn (1744-1808), soldier 
and puhlic official horn Wethers, 
field Conn brigadier geneial in 
Recolutionai j War, in X V legis- 
latuie 1792-93, U S Congress 
1803-3 

I'atcrson, 1\ illiani (1058-1719), Scot- 
tish financier, founder of the Bank 
of England piomotei of a dis- 
astrous attempt to colonize Daiien 
(Panama) m 1698 

I’aterson, B illi.im (1745-1806), Amer- 
ican statesman and jiii ist horn 
Ireland, attoiiiev general of Xew 
Tersej memlier of Constitutional 
t oncention signed Enited .State® 
Constitution, U S senator, gov- 

einoi of Xew Teiscc associate ju® 

tice Supreme Court Paterson, X I , 
named for him 

1 uferson, XT mamifactui log citv 
pop 1.9 !t6 P-97, viaps U-253, ill- 
set X-164 

I’ute-sur-p.lte, iliina decoiating pioc- 
^ ess Jiictioe E-355 

1 athaii (pa-tan’), name sometimes 
to ceitaiii tril.cs In mg m 
Atghanistan and Pakistan A-31 

sj mphonc b\ Tschaiko\- 
skv T-202, M-465 

athfliuler, m James Fenimore 
Cooiiers no\eI ‘The Pathfindei’ 
hero of Xattj Bumppo the 

, sciem^e dealing w ith dis 
ase ftee in Index Disease Plant 
diseases 

Lust I'ljiijab St.ites Liiioii 
f,“oore\ luted I’EI’Sl ), state m n w 
, “ consisting of scattered, de- 
mened areas, total .uea 10 078 ‘■q 
JP> : pop 3,493,083, cap Patiala, 
ormed by mergei of some of the 
former pnncelj states of Punjab 
of Punjab Hill States 

map i-68a 

IP Chaueei’s ‘Canter- 
Piiii C-204, picture C-204 

_ (Pat'i-na), film incrustation 
‘Oloring on wood bronze and 
nine othei luatenaK S-75 


I’atlo (pa’U-d) inner court of a Spaii- 
isli oi Spanish-American dwelling 
S-247, L-1I5 
Mexico M-197 

Xew Orleans S-144c, jnettae X-183 
I’al'more, Coientrj Uersei Diglitoii 
(1823—90), Eng'isli poet and ci itic 
member of Pie-Rapbaelitc gioup 
pioduccd some beautiful \eise, paid 
particular attention to meihanics 
of poeti \ (‘The Angel in the House’ , 
‘The Fnknown Eios’, ‘Amelia’) 
r.it'mos, bare xolcanic island one of 
the Siiorades in Aegean Sea here 
•St lonn Ined foi 18 months in exile 
and here h< is said to h,a\e written 
the Apocahpse map G-197 
I’atiia (pnt’ua) , India commercial 
centei, capital of Bihai state on 
Ganges Rner 28 5 mi n w of Cal- 
cutta, pop 283,479 opium indigo 
lice, wheat sugar, uniiersity 
(founded 191?) , m.iss.icie of Patna 
170J, and Sepoc Rebellion 1857 
map A-407 

I’aton, Man (horn 190!) educator 
and nocelist bom Pietermai itz- 
buig, Xatal South \fiica of Eng- 
lish paients, teaebei 1924—35, 
penal reform ,iutboiit\ after 1935 
helped found Libeial paifv 1933 
(no\<Is of raee lelations Cr\ the 
Beloced Couiitr'’ and ‘I'oo Late the 
Pbalarope’) 

I’utras (pa'ltas) aFo r.itrui (po'lic), 
Oieece fortified seaport and trade 
('enter on w eoast on Gulf of Pat- 
ras pop 79 014 one of 12 Achaean 
cities eail> ( enter of Christianity , 
(taillc of Gieek lecolution 1821 
mapH G-189. E-417 

I’atri (po'fit), Angelo (born 1877), 
Xiueinaii authoi and ediii ator 
boin in Ital\ educated in Xew 
lork specialist in child tiaimng 
(‘A ‘school ■\nstei of the Great 
Citi ‘Pinocchio in Africa’, ‘Pinoc- 
cliio m America’) 

Patnnrcli (pa'tri-ail) (from Greek 
meaning ‘fatbei” and “iiile”) 
father and rulei of a family or 
tribe in Biblical Instore applied 
parliculaih toAhiaham Isaac and 
Jacob in Roman Catholic church 
term used to signif' a bishop of the 
higlK st I. ink and in Greek church 
a high dignitar' such a® the patri- 
aich of Constantinople 
I’a'fri iriliate a soeieti in which the 
father ink® E-18n 

1* if rk ni. I’liniess ‘>er ill Index Ram- 
sai Lade Pati icia 
I’afiki.ins ,aii®tocntie class of Rome 
R-182-4 

t’at'rick. Saint ( 383 or 386 - 461 ) apos- 
tle to Ireland and its patron saint 
P- 97—8 

Ii eland in time of 1-230— 230ci, 1-234 
monastic training M-355 
shamiock S-133 

Patrilineal (pat-m-lin e ul) family 

P-18 h 

Patrilocul (p„t-m la’t al) family 

P-181; C T> QR 

I’utriofic societies, in L o J- 
Patrioti. songs and ‘’“"ss 

X-40-3, pictincs x-40, 4Z— a 
Patriotism \-15 
m modfcin ci\ilization C-329 

stoi’y "•ThJ'jIan tVithout a Country’ 
TT-247 

Patriots’ Jlni ( 4 pl)l 19 ) F ^6 

I’atrocliis (pa-tiO'l Ins), m Greek my- 
thology hc.o of Trojan War, fi.end 
of Achilles A-9 
Hector Kills H-328 
Patrol airplane X-85 

pYtrolmnn.''o'^’'poI.ce force P- 352 - 3 . 

P.atroruimedo“'>"*‘ 

xr -438 


"^I'lmiUi n.tjtiman ii.pem po , t/aii, t/ien a^Piench nasaKJeaii) .Hi_l reach j 


Patroimge refunds, in co-opeiatnes 
C-469 

P.itrons of llitshandry. Srr in Index 
X'ational Grange 
I’atrony m'li . fathei-name X-2ci 
Patrooii', landed pioprietor in Dutch 
Cidonies 111 Aniern,! X-213 
I’afsi, a doll D-122 
I’litfeii. Oilherf (1881,-194 5) ]ieu name 
Buit L Stanclish writer bom 
C^oi lima Me best known foi 
Frank Jleiriwell senes of hooks 
(more than 200) 

Patterson, Eliz.ilieth (1785-1879) fli st 
w ife of .If n'lme Bon.ijiarte B-226 
Patterson, ,Tohn Henry (1844-1922), 
manufacturer horn ne.ar Day ton 
Ohio formed Xational Cash Regis- 
ter Company 1884 C-131, C-18& 
P.itferson, .Joseph XltdiU (1879-39 1C), 
pu)3li®her bom Chicago 111 giand- 
®on of Joseph Medill famous editor 
of Chicago Tiibnne in 1919 started 
New YotJ Datlij A c » s pioneer 
American t.ahloid neyy spapei 
Patterson, Koliert P (1891-1952) 
lawyer .and public official bom 
Glens Falls X Y judge U .S 
District Cnuit 1930-10 U Cii- 
cuit Court of Appeals ] 939-40 
U S undersecietaiy of y\ar 1940- 
45 ®ecietary of yyni 1945-47 
Patti (pdt'i) \deliim. Baroness { ciler- 
strom (1843—1919) operatic so- 
prano horn ^^adl id of Italian 
paient® wnnclcrfully pine yoice 
kept it® freshness eypn in hei later 
years, made debut as ‘Lucia’ 
in Xew Eoik City at 10 list .iii 
peared in US 1911 pirhne 0-392 
I’nttie. James OIiio (1804-50’’) tiap- 
per and explmei horn P.raekcn 
County Ky on trapinng expedi- 
tions along Colorado ind 5'clloyy- 
stone rnei® 1826—28 the last end- 
ing in s California where p.iity 
y\as impnsoneil went to Cincinnati 
1830 and published ‘Peisoii.il Xai- 
ratne’ an imti ustw oi thy .iccoiint 
Piiffon. George 8 .Jr (18s5-l945) 

TJ S Army officei P-99, put nice 
P-99, ■W-271 

Pan (pb) wintei health lesoit of sw 
Prance 55 mi e of B.iyonne, pop 
41,730, ancient capital of Xayarre, 
chateau (13i>0) w.is chief residence 
of soyereigns of N ly irit and birth 
place of Ilenry 1\ maps F-270, 
E-425 

Paul, bniiit (clad about VD 07) "the 
.Apostle of the Gentiles ’ first gieat 
Christian imssionaiy (name oiig- 
in.illy Saul) festiyal with that of 
St Peter luue 29 P-99, C-301. 

See also in Index Paul Epistles of 
concept of soc lety S-222 
conyerted at Damascus D 12 
Corinth C-478 

Duier poitrays coloi pictiii c P-2'1 b 
Rome P-99 

Paul I, Saint, pope 737-707 received 
aid of Prankish king Pepin I 
against Lomhaids and Byzantine 
cmperoi commemoiated as saint 
June 28 

Paul II (Pietio B.irho) (1417-71), 
jiojic elected 1104 made sevcit 
laws against iiagaiiism of the Ren- 
.iissam f hut was fneudly to s, pol- 
ais collected works of ait 
P.iiil III (Alesv indio Paincse) (1408- 
1549) pope cl((t((l 15,1 ( xconi- 

munnated Homy A III of Engl.ind 
commissioned Midiclang, lo to p iint 
the ‘Last .ludgmcnt 
Inciuisition commission cslalilishcd 
1-151 

Paul IV (Giovanni Pietro Caraffa) 
(1470-1559) pope elected 1353, 
ojiposed Reformation and mada 
breach between clniiches of Eng- 
land and Rome impassable 

(i in azuit) ,K=Gennan guttural ck 
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I’aiil V (Camillo Borghese) (1652- 
1621), pope, elected 1605; of fa- 
mous Borghese family; violent dis- 
putes with Venice over rights of the 
clergy ; began Villa Borghese ; added 
to Vatican library and collected an- 
tiquities. 

rani I (1754—1801), emperor of R.us- 
sia ; succeeded his mother, Cath- 
erine II, in 1796; cruel despot and 
madman; assassinated by nobles. 

Paul 1 (born 1901), king of the 
Hellenes, born Athens, Greece ; as- 
cended throne on death of brother, 
King George II, April 1, 1947. 

Paul, Alice (born 1885), woman suf- 
fragist, born Moorestown, N.J. ; im- 
prisoned three times in England and 
three times in U.S. for activities in 
woman suffrage movement; W-185 

Paul, Elliot Harold (born 1891), au- 
thor and journalist, born Malden, 
Mass. ; after service in World War I 
did newspaper work in Paris; author 
of impressionistic novels ‘Indelible’, 
‘Imperturbe’, and ‘Impromptu' and 
of mystery novels. His life (1931— 
36) in Santa Eulalia, a Balearic 
island village, was basis of ‘The Life 
and Death of a Spanish Town’. ‘The 
Last Time I Saw Paris’ (1942) is 
an account of life on a side street 
in Paris. 

Paul, Jean. See iu Index Richter, 
.loliann Paul Friedrich 

I’aul, Lewis (died 1759), English in- 
ventor of spinning machinery; took 
out patent lor “roller-spinning” 
(1738), having had mechanical and 
financial assistance from John 
Wyatt; patented a carding machine 
(1748), spinning machine (1758): 
1-131 

Paul, Epistles of, books in New Testa- 
ment comprising 13 letters by 
Apostle Paul — Romans, I and H 
Corinthians, Galatians, Ephesians, 
Philippians, Colosslans, I and II 
Thessalonians, I and II Timothy, 
Titus, and Philemon (Hebrews 
sometimes included) : P-99 
Galatians C-1G3 

‘Paul and Virginia’, pastoral romance 
by Bernardln de St. Pierre concern- 
ing two children brought up to- 
gether in tropical Mauritius in idyl- 
lic simplicity, untouched by customs 
of the outside world; subject of 
operas and plays. 

I’aulding, Hiram (1797-1878), U.S. 
admiral; in Civil War burned Nor- 
folk Navy Yard, April 1861, to pre- 
vent its falling to Confederates. 

Paulding, James Kirke (1778—1860), 
author and U. S. Navy official, born 
in what is now Putnam County, 
N. Y.; friend of Washington Irving; 
best novels about Dutch life, but 
satirical writings in reply to British 
criticism of the U. S. won him Navy 
posts, finally secretaryship 1837 : 
A-226b 

Paulhan (pdl-an'), Louis (born 1883), 
early French aviator; in 1910 set 
altitude record (4149 ft.) at Los 
Angeles and flew from London to 
Manchester with only one stop. 

Pauli, Wolfgang (born 1900), Aus- 
trian scientist and physicist, born 
Vienna; professor at Institute for 
Advanced Study, Princeton, N.J., 
1935-36, 1940-46; 1945 Nobel prize 
in physics for discovery of exclusion 
principle used in study of atom. 

Pauling, Linus Carl (born 1901), 
chemist and physicist, born Port- 
land, Ore.; professor after 1931 and 
head of chemistry division after 
1937, California Institute of Tech- 
nology; won 1954 Nobel prize in 
chemistry for discoveries in nature 
of chemical bond, especially in pro- 


teins: liicture C-220 
Paulinus of Nola, Saint (353—431), 
bishop and writer, born Bordeaux, 
France; son of wealthy Roman 
official; devoted life and riches to 
charity: L-181 

Paulist Fathers, Roman Catholic re- 
ligious order, properly called “Con- 
gregation of Missionary Priests of 
St. Paul the Apostle” ; founded in 
New York by Father Isaac Thomas 
Hecker in 1858 for missionary work 
among non-Catholics in America. 
Pauli, Grace (born 1898), artist and 
illustrator of children’s books, born 
Cold Brook, N.Y. 

Paul of Thebes (2307-342?), a hermit 
M-364 

Paulownia (pd-/6'ni-(i), small group 
of trees native to China but cul- 
tivated in warmer parts of U.S. One 
species, royal paulownia, grows 25 
ft. to 40 ft. Leaves heart-shaped, to 
1 ft. long; flowers pale violet with 
purple spots in throat, fragrant, 
in loose clusters 1 ft. long. 

‘Paul Revere’a Hide’, poem by Long- 
fellow. See in Index Revere, Paul 
Paiilus, LueiiiB Aemilius (228—160 
E.C.), Roman general who destroyed 
Macedonia L-181 

Paiilus Hook, site of Jersey City, N. J. 
J-335 

Paul Veronese. See in Index Vero- 
nese, Paul 

Paiiiicefote (pniis'/dt), Julian, first 
Baron (1828-1902), English dip- 
lomat; held eolonial posts in Hong 
Kong and British Leeward Islands; 
British ambassador to United States ; 
secured arbitration of Bering Sea 
seal fishery dispute, and brought 
about a revision of the Clayton-Bul- 
wer Treaty regarding the Panama 
Canal. See also in Index Hay- 
Pauncefote Treaty 

Paunch, or rumen, a part of the 
•stomach of a ruminant R-254 
Pauperism, relief of P-368-9 
Pausanlas (pd-sd'nl-qs) (5th century 
B.C.), Spartan general and regent; 
led Greek forces to victory at 
Plataea 479 b.c.; then became a 
traitor; died walled up in temple 
where he had taken refuge, his 
mother bringing the first stone. 
Pausanlas (2d century), Greek trav- 
eler, geographer, writer on art 
visits Acropolis A-12 
Pa vane (pdv’dil, French pit-van’), a 
slow, stately, two-beat dance per- 
formed in ceremonial costume; 
origin uncertain; in vogue 16th and 
17th centuries; originally sung by 
dancers; followed by galliard, mak- 
ing popular dance pair from which 
suite developed. See also in Index 
Galliard ; Suite 

Pavement teeth, in shark S-134 
Pavia (pa-ve'd) (ancient Ticinum), 
city of n. Italy 18 mi. s. of Milan 
on ‘Ticino River; pop. 40,208; uni- 
versity; capital of Lombard king- 
dom; taken by Charlemagne 774 - 
here Charles V defeated Francis I 
of France and took him prisoner 
(1525); map E-425 
Paving breaker, pneumatic tool 
P-328-9 

Paving machine, picture R-158d 
Paving materials. See in Index Roads 
and streets, subhead paving ma- 
terials 
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Shoshonean Indians, living in t 
deserts of s.iv. Nevada and s 
California. 

Pavlov tpav'lOf), Ivan Petrovi 
(1M9-1936), Russian physiologl 
noted for researches on dige.sti 
and on functioning of the br; 
(conditioned reflexes) ; receh 


Nobel prize in medicine 1904; 
director physiological department, 
Institute of Experimental Medicine 
Leningrad, 1891-1936, also profes- 
sor at Military Medical Academy, 
St. Petersburg, 1897-1914: R-90 
Pavlova {pa'vlu-vtf) , also Pavlowa, 
Anna (1885-1931). Russian dancer 
P-100, picture P-100 
Pavo (pci'vo), or Peacock, a constel- 
lation, chart S-376 

Pawcatuck tpo’ka-tulc) River, R. I., 
forms part of boundary between 
Connecticut and Rhode Island: map 
R-141 

Pawhiiska, Okla., city 43 mi. n.w. of 
Tulsa; pop. 5331; agriculture, gas 
and oil fields; Osage Indian Agency 
and Osage Indian Museum; once 
capital of the Osage nation: map 
0-371 

Pawn, betel nut preparation B-133 
Pawn, in chess C-224-6 
Pawnee (pff-ne'), Indian tribe living 
in Oklahoma, map 1-106/, ta&le 1-108 
Pawnee Bill. See in Index Lillie, 
Gordon "VV. 

PawpnAv. See in Index Papaw 
Pantuck’et, R. I., city 4 mi. n. of 
Providence: pop. 81,436; textiles, 
foundrj' products, machinery: map 
R-141 

first cotton yarn mill in U. S. T-lOO, 
picture R-143 

PaAvfux’ct River, R. I„ flows from 
Scituate Reservoir into Providence 
River; map R-141 

Pax Romana, “Roman peace” R-186-7 
Payette, Francis, Idaho pioneer and 
fur trader 1-23 

Payne, David L. (1836-84), soldier 
and pioneer, born Indiana 
Oklahoma homesteader 0-376 
Payne, John (1842-1916), English 
poet and translator; work shows 
influence of Pre-Raphaelite school; 
translations of Villon's ‘Poems', 
Boccaccio’s ‘Decameron’ 

'Arabian Nights' A-292 
Payne, John Howard (1791-1852), 
actor and dramatist, born New 
York City; had great success on 
stage in England and America; 
remembered as author of ‘Home, 
Sweet Home,’ first sung in his 
opera ‘Clari, or the Maid of Milan’ ; 
wrote or adapted many plays; 
United States consul at Tunis after 
1842 ; died in Tunis 
reproduction of home, picture G-114 
Payne, Roger (1739-97), famous Eng- 
lish bookbinder B-241 
Pa.vne, Sereno Elisha (1843—1914), 
lawyer and political leader, born 
Hamilton, N.Y. ; served in national 
House of Representatives almost 
continuously from 1883 until his 
death; one of the framers of the 
Payne-Aldrich Tariff Act. 
Payne-Aldricli tariff T-3 
Pay fie Lake, in n. Quebec, Canada; 
475 sq. mi.; outlet, Payne River: 
map C-72 

Pay out. See in Index Nautical 
terms, table 

Paysnndil ipi-sdn-do') , Uruguay, city 
on Uruguay River, about 220 mi. 
n. w. of Montevideo; pop. 46,000; 
commerce in cattle, corn, wheat, 
fruit; meat preserving, tanning, 
shoes, soap: maps U-407, S-263 
P. C. C. cur (Presidents’ Conference 
Committee car), streetcar S-431 
P. D., potential difference in elec- 
tricity E-294, 298 

Pea, a climbing pod-bearing plant or 
its seed P-100-1, pictures P-100, 
N-47 

color inheritance, diaprams H-345 
nitrogen gatherer N-240 
structure S-98 

when and how to plant, table G-19 


Key: cape, dt, far, fast, whqt, fffll; me, ygt, fern, thgre; ice, bit; row, won, for, ndt, d.?; cure, biit, rjfde, fitll, bitrn; 
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I’eaOody, Elizabeth Palmer (1804-94), 
educator and writer, born Billerica, 
Mass.; sister-in-law of Nathaniel 
Hawthorne and Horace Mann; 
taught under Amos Bronson Alcott; 
introduced Froebel’s methods in first 
distinctly American kindergarten in 
Boston in 1860. 

I’eabody, George (1795-1869), Amer- 
ican banker and merchant P-101 
Hall of Fame, table H-249 
I’eabody, Mass., industrial city 2 mi. 
w. of Salem; pop. 22,645; plain and 
morocco leather manufactures, tan- 
ning machinery, shoes ; Peabody 
Institute; incorporated 1855 as 
South Danvers ; name changed 1868 
in honor of George Peabody: map, 
inset M-132 

Peabody Fund, for education P-101 
Peabod.r Institute, Baltimore P-101 
Peabody Museum, Cambridge, Mass. 
See also in Index Museums, table 
ancient corn discovered C-482 
Peace Bridge, from Buffalo, N.Y., to 
Fort Erie, Canada B-341 
Peace Conference of 1919 \V-239— 40, 
chart H-367, pictures W-241, 
U-385, W-146. See also in Index 
World War I, subhead Peace settle- 
ment and territorial changes 
Borden B-253 
Lloyd George li-286 
Smuts S-202 
Venizelos V-446 
Versailles scene of V-463 
Wilson W-148-9 

Peace confercnoes, Hague. See in 
Index Hague Peace Conferences 
Peace Day (May 18) F-56 
Peace Garden. See in Index Interna- 
tional Peace Garden 
I’eace movement P-101-2, picture 
P-101. See also in Index Arma- 
ments, limitation of 
Addams. Jane, activities A-18 
arbitration A-294-5, picture A-296 
Briand's efforts B-301 
Bryan’s efforts B-335 
Carnegie’s contributions C-124,H-241 
Hague Peace Conferences H-242 
Kellogg-Briand treaty A-295, C-468 
League of Nations 1,-142 
kobel peace prize winners. See in 
Index Nobel prizes, table 
Peace Day P-56 
Quakers Q-2 
Taft’s efforts T-6 

United Nations U-240-3, W-298, 

pictures 11-2400-1 
World Court 1-142 

Peace Palace, at The Hague, in the 
Netherlands, picture H-242 
Peace River, in Canada, important 
river of British Columbia and Al- 
berta P-102-3, maps C-80-1, 68 
cace River, town in Alberta, Canada, 
near confluence of Peace and Smoky 
rivers, about 250 mi. n.w. of Ed- 
monton; pop. 1672; P-102, 103, 

maps C-80, 68 

"Peace witliout victory” W-234 
^cii P-103, color picture P-308 
mossom: state flow'er of Delaware. 

color picture S-384a 
Classification P-103, P-306 
cyanogen in pits C-533 
Pests 1-163 

Festival. See in Index 
Dolls Festival 
Peaciv 
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Peacock, bird P-103—4, picture P-104 
altitude range, picture Z-362 
English Christmas ceremony C-298 
myth P-104 
sacred to Hindus 1-56 
‘Peacock’, British sloop-of-war cap- 
tured by James Lawrence L-140 
Peacock, constellation. See in Index 
Pavo 

Peacock Throne, seized at Delhi in 
1739 by Nadir Shah D-61, 1-222 
Pea crab C-503, 504 
Pea family. See in Index Legumes 
Peahen, a female peafowl P-103 
Peak, Tile, or High Peak, in Derby- 
shire, England; 2086 ft.; at south- 
ern end of Pennine chain. 

Peak load, in electric-power service 
E-312b 

Peale, Charles Willson (1741—1827). 
portrait painter, one of the most 
eminent of colonial times, born 
Queen Anne County, Md.; father of 
Rembrandt Peale; captain in 
Revolutionary War; one of the 
founders of the Pennsylvania Acad- 
emy of Fine Arts; portraits include 
Wi^ashington (who sat for him 
14 times), Martha Washington, 
Greene, Franklin, Jefferson, Jack- 
son, and Clay. 

Peale, Norman Vincent (born 1898), 
clergyman and writer, born Bovy- 
ersville, Ohio; ordained 1922 in 
Methodist Episcopal church; min- 
ister of Marble Collegiate Reformed 
Church, New York City, after 1932; 
popular radio and television 
preacher; author of ‘A Guide to 
Confident Living’, ‘The Art of Real 
Happines.s’ (with Smiley Blanton), 
and ‘The Power of Positive 
Thinking’, 

Peale, Rembrandt (1778-1860), Por- 
trait and historical painter, born 
Bucks County, Pa.; son of Charles 
W Peale: portraits of Washing- 
ton, Gilbert Stuart, Jefferson (’The 
Court of Death’) „ - . 

portrait of Washington, picture W-19 
Peanut, groundnut, enrthnut, or goober 
P-104-5, N-316, pictures P-105 

^fl*p.l04: primitive mill for extract- 
ing, picture 1-55 „ 

products from P-304, P-104 
protein content P-104 
Virginia, picture 
Pear P-105, color picture F-307 

Pear, alligator F-304 Pricklv 

Pear, prickly. See tit Index PricKiy 

Pea® Ridge, Civil War battle fought 
^at^ea^Kidge (O^^ark Mts ) in n w 
Arkansas, March 7-8, 1862 first 
victory of Union troop.s w. of Mis 
siss°PPi; saved Missouri to Union 

PeaH, Raymmid a879-1940) , biologist 
nnJi «:tatisticia.n bom Farmington, 
It" H ; connS with National Re- 
feafeh Council. Ad- 

statistical division U S- ft Johns 

ministration 1917 ^irej.tor, 

if ssssa: 


™oth, oriental, a lepidopterous 
nsect {Laspeyresia molesta') 1-163 
'battie*^*' Creek, indecisive Civil War 


July 


; molestal 1-163 
— -.1, indecisive Civil Wa 
fought near Atlanta, Ga . 

1864, between Federals 
General Sherman and Con- 
p ®“®''ates under General Hood. 

Thomas Love (1785-1866), 
, nglish satirical novelist and poet, 

-vP v, . 4 -U 


40 ; researen in 
ity. population. lonsth_of U£ 

^ p!l06-7, color vMures 3-Si7-S 

bfrthstone, ofor pic^-^^^ 

cultured ^"‘^*^87^8 P^07, picture 

diving for A-287-», r i 

oylte” 0-436, P«oDircs^P-107 

^Ser° ctlifOTfiia’ P-107: Persian 

Pea?l?''moth«-ol-. See ^dex 

Mother-of-pearl 

S-139b 

^o: thin. 


Pearl Harbor, U. S. naval liase in 
Hawaiian Islands PI-287, 291, 

map H-286 

Japanese attack (Dec. 7, 1941) 

W-259, 285, R-214, picture R-210 
Pearl millet M-255 
Pearl Mo.sgue, in Delhi D-61 
Pearl of the Desert, Damascus D-12 
Pearl of the Orient, Cej'lon C-180 
Pearl River, or CInikiang, China. See 
in Index Canton River 
Pearl River, rises in e.-central Alissis- 
sippi, flows 490 mi. s.w. and s. into 
the Gulf of Mexico: maps M-296, 
303, L-333 
Pearl sago S-14 
Pearl tapioca T-14 
Pearl type T-228 

Pearly nautilus, a mollusk N-69— 70, 
pictures N-69-70 

Pearson, Karl (1857—1936), English 
mathematician ; professor of eu- 
genics, University of London 
(‘Chances of Death’: ‘Grammar of 
Science' : ‘Life and Letters of 
Francis Galton’ : ‘Tables for Stat- 
isticians‘: editor of Biometriha, and 
of Annals of Eugenics) : B-154 
Peary ipe'rl), Josephine Diebitseh. 
(born 1863), Arctic traveler and 
w'riter, born Washington. D. C. ; 
married Robert E, Peary 1888 : ac- 
companied him on expeditions 
(1891-94): interpreter of Arctic 
life for young children (‘Snow 
Baby’: ’Children of the Arctic’): 
P-108 

Peary. Robert Edwin (1856—1920), 
Arnerican Arctic explorer, discov- 
erer of North Pole P-107-8, pictures 
P-108, P-350 
grave N-16!> 

voyages P-108, map P-346 
‘Peasants, The’, novel by Ladislas 
Stanislas Reymont R-131 
Peasants’ Revolt, in Germany (1525) 
R-92 

Peasants’ Revolt, or Wat Tyler’s Re- 
bellion, in England (1381) T-227 
Richard II and R-150 
Wycliffe and W-314 
Pease, Elisha M. (1812-83), lawyer, 
born Enfield, Conn.; settled in Texas 
to study law just before outbreak 
of revolt against Mexico; served 
Republic of Texas in many capaci- 
ties; twice governor of state (1855- 
59, 1807-69). 

Pease, Francis Gladheim (1881-1938) 
astronomer, born Cambridge. Mass, 
at Mt. Wilson Observatory 1904-38 
helped design 100-in. telescope for 
Mt. Wilson, 200-in. telescope for 
Mt. Palomar, and 50-ft. interferom- 
eter; noted for measurements 
of distant stars, also for photo- 
graphs of moon, stars, planets. 
Pease, Howard (born 1894), author 
of sea stories for boys ; born Stock- 
ton, Calif. (‘Tattooed Man’; ‘Jinx 
Ship’; ‘Long Wharf’; ‘High Road to 
Adventure’). 

Peat, partly carbonized vegetable ma- 
terial P-108-9, picture P-109 
changed to coal C-363 
fuel value F-313 
moss forms M-406 
Republic of Ireland 1-227 
Russia R-277 
Peat moss M-406 

Peattie, (pe’ti), Donald Culross (born 
1898), botanist and author, born 
Chicago, 111. (‘An Almanac for Mod- 
derns’, nature essays; ‘Flowering 
Earth’, botany; ‘A Natural History 
of Trees of Eastern and Central 
North America’: ‘Singing in the 
Wilderness’, life of Audubon ; ‘Green 
Laurels’, short biographies of great 
naturalists). 

Peau dc sole (p6 dti swei') (French 
".^kin of silk”), a strong, firm .silk 
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fabric with satiny surface on one 
or both sides. 

I’eavey (.])e'vi), in lumbering Li-346, 
picture L-346 
l’el)bles. how formed B-18-1 
Pecan’, a nut-bearing tree P-109—10, 
picture P-109 

Pec'cary, or mnshhog, small wiid hog 
of Xorth and South America P-110, 
S-273, picture H-404 
foot, picture P-225 

I’etdienga, Russia. See in Index Pet- 
sanio 

Pechora River, in n. Russia ri.sing in 
Rral 3Its. and flowing 970 mi. to 
n. coast: maps Pk-259, 266, E-417 
Pechstein (pex'stiu). Hermann 5Iav 
(1881-1955), German expressionist 
painter; technique influenced by 
jiatisse (‘Drowned Fisherman’; 
‘Double Portrait’). 

Peek, Aiuie llerriman (born 1884), 
artist and author, born Piermont, 
X.Y. ; for adults; ‘Vagabond’s Pro- 
vence’, ‘France. Crossroads of Eu- 
rope’ ; for children : ‘Roundabout 
Europe’, ‘Young Mexico’, ‘Spain in 
Europe and America’. 

Peck, Samuel Minfurn (1854—1938), 
writer, born Tuscaloosa. Ala.; wrote 
chiefly about the South (‘Rhymes 
and Roses‘, ‘Rings and Doveknots‘, 
‘Fair ‘Women of Today’, poems; 
‘Alabama Sketches’, short stories). 
Peek, unit of dr-y measure, table W-87 
Pecksniff, Seth, in Charles Dickens’ 
‘Martin Chuzzlewit’, a canting 
hypocrite. 

Pecos (pd’kds) Bill, legendarj’ cowboy 
F-200, picture F-201 
Pecos River, chief tributary of Rio 
Grande; ri.ses in Xew Mexico at 
liase of Baldy Peak; flows s, and s.e. 
800 mi., entering Rio Grande on 
’Texas-Mexican border: maps N-171, 
178-9, T-78, 90-1, U-278 
irrigation of valley X-171-2 
Pecos ’Trail C-152 

Pecs (pcc/i), Hungary, formerly 
Filnfkirchen, town 105 mi. s.w. of 
Budapest; pop. 77,617; flne medi- 
eval cathedral; makes woolens, 
leather, paper, porcelain; surround- 
ing vineyards produce famous 
wine: maps B-23, E-425 
Pectin, the chemical substance in 
fleshy fruits and in some vegetable 
roots which causes them to jelly 
or solidify upon being boiled; com- 
mercial pectin produced from fruit 
juices with high pectin content 
colloidal effect C-385 
Pectoralis major muscle, picture 
M-454 

Pec’toral muscle, color picture P-239 
Pedagogy (ped’n-pd-pt) , the art or 
science of teaching. See also in 
Index Education 
Ped’alfer, soil S-229, map S-230 
Pedals, in musical instruments 
harp H-270 
organ 0-424 
piano P-249 

Peddler, or pedlar, picture C-356d 
'Sam Slick, clock peddler, picture 
C-106a 

Peddler doll, or Vendor doll, color pic- 
ture D-122(i 

Pedersen, Christiern (14607—1554), 
"father of Danish literature’’; his 
translation of the Bible, called 
‘Christian Ill’s Bible’, is landmark 
in Scandinavian literature. 
Pedestrians, safety rules for S-10, 12 
Pediatrics (pe-di-dt’rifcs), in medi- 
cine M-1640 

Pedicel (ped’i-sel), of flower, pictures 
F-181, 184 

Pedicel, of spider S-342 
Pedigree 
cattle C-144 
dog D-120 

Ped’lment. See also in Index Archi- 


tecture. table of terms 
Parthenon sculptures A-12, color 
picture A-307 

Ped’ipalp, of spider S-342, picture 
S-346 

Ped’oeal, soil S-229, map S-230 
Pedogenesis, or paedogenesls 1-157 
Pedom’eter, a watch-shaped instru- 
ment worn on the body and fitted 
with an oscillating weight which is 
affected by the motion of the bod}' 
and thus records the number of 
steps taken ; from this can be deter- 
mined the distance covered. 
Pedrarias Diiviln. See in Index Davila, 
Pedrarias 

Pedro I ipC'dro, Portuguese pd'dro) 
(1798-1834), emperor of Brazil, 
son of John VI of Portugal, 
crowned 1822; succeeded to Portu- 
guese crown 1826; resigned it to 
daughter Maria da Gloria; abdi- 
cated Brazilian crown 1831; died 
after restoring his daughter to 
Portuguese throne: B-293 
Pedro II (1825-91), emperor Of Bra- 
zil: succeeded 1831; compelled to 
abdicate 1889; reign notable for 
emancipation of slaves and a war 
(1864—70) with Paraguay. 

Pedro HI (1236-86), king of Aragon; 
called "the Great” because of suc- 
ce.ss in conquering Sicily 
cho.sen king of Sicily S-176 
Pedro I, the Cruel (1333-69). king of 
Castile and Deon; .succeeded 1350; 
provoked rebellion of his brother 
Henry, by whom he was killed. 
Pedro V (1837-01), king of Portu- 
gal; succeeded 1833: reign marked 
by freedom from civil strife and 
by economic improvement. 

Pee Bee (pc' de) River, in e. South 
Carolina, continuation of the Yad- 
kin River, of Xorth Carolina ; Little 
Pee Dee River is a tributary; maps 
S-283, 291, U-275 
Peek-a-boo, a game P-S19 
Peek’skill, X. T., port on Hudson Riv- 
er 40 mi. n. of Xew York City; pop. 
17,731; leather goods, clothing, oil- 
cloth. yeast; marble and granite 
quarries : several preparatory 

schools: map. inset X-204 
Bear Mountain Bridge. picture X-207. 

See also in Index Bridge, table 
Peel, Sir Robert (1788-1830), British 
statesman P-llo 

corn laws, repeal. Disraeli on D-105 
police system P-356, P-110 
Peel, in bakery oven B-298 
Pcele, George (15387-98?), English 
dramatist and poet; with Christo- 
pher Marlowe and Robert Greene 
influenced English literature 
through Shakespeare, who bor- 
rowed from them (‘The Old Wives’ 
Tale’; ‘The Arraignment of Paris’; 
‘Tlie Love of King David and Fair 
Bethsabe’ ) . 

Peeler, nickname for policeman in 
Ireland P-IIO 

Peel off. Sec in Index Aviation, table 
of terms 

Peeper frog F-SOl 
Peeping Tom, of Coventry 
Lady Godiva and C-502 
Peerage, British titled nobilitv D-40, 
42-3 

Peerage, Burke’s. See in Index 
Burke’s Peerage 

‘Peer Gynt’ (per’ pint'), Ibsen’s 
poetic drama ; hero, a character de- 
rived from Norwegian folklore, is 
a kind of Norse Faust; Grieg’s 
'Peer Gynt’ suites based on story. 
Peewee. See in Index Pewee ' 

Peewit. See in Index Lapwing 
Pegasus (pea'a-sits') , in Greek my- 
thology, winged horse P-llo-11 
picture M-475 

Pegasus, a northern constellation 
charts S-378, 381 


I’eg board, picture X-3125 
Peg'gotty, family in Charles Dicken; 
‘David Copperfield’ ; Clara Peggottj 
David’s nurse, marries Barkis, tli 
shy carrier (“Barkis is willin’”) 
‘Peggy Stewart’, ship 
burning of M-110, picture R-127 
Pegler, Westbrook (born 1894) 
journalist, born Minneapolis. Minn. 
European correspondent in Worli 
War I, then sports writer; sine 
1933, si'ndicated newspaper col 
umnist; noted for his attacks o) 
corruption in politics and in labo 
unions; awarded Pulitzer prize 1941 
Peg'matite, rock veins rich in feld 
spar; a form of pegmatite i 
"graphic granite” in which th 
quartz crystals resemble cuneiforr 
writing: F-50 

Pegiiy (pd-gS'). Charles Pierre (1873 
1914), French writer, born Orleam 
Prance (‘The Mystery of the Char 
ity of Joan of Arc’, mystery play 
‘Basic Verities; Prose and Poetry’) 
Pegu Voma, hills in Burma B-359 
Pei, IV. C. (born 1898). Chines 
paleontologi.st M-70 
Pei Ho (55 /mi), important river o 
n. China; rises n. of Peking, flow; 
s.e. 330 mi. to Gulf of Pechili 
at Tientsin T-131 

Peiping, China. See in Index Pekin; 
Peipus (pd'c-pQS), also Peipsijarv 
and Chudskoe Orero. large lake 12( 
mi. s.w. of Leningrad on Estonia- 
R.S.F.S.R. boundary; drains into 
Gulf of Finland through Xarovs 
River; 1356 sq mi.; rich fisheries 
mans R-266, E-417 
Peiraievs, Greece. See in Indei 
Piraeus 

Peirce, (pers), Benjamin (1809- 
80), mathematician and astrono 
mer, born Salem, Mass.; taught al 
Harvard University nearly SO years 
Peirce, Clmrles- Sanders (1839-1914) 
physicist and philosopher, borr 
Cambridge, Mass.: son of Benjainir 
Peirce: lectured on philosophy a( 
Johns Hopkins University, Harvard 
University, and Lowell Institute 
first to formulate doctrine ol 
pragmatism, developed later h} 
William James; wrote many trea- 
tises on logic, psycholog}', and 
scientific subjects. 

Peirce. Wnldo (born 1884). artist, 
born Bangor, Me.; best known for 
paintings of country life as lived by 
sophisticated city people (‘Maine 
Trotting Race’). 

Peisistratos. See in Index Pisistratus 
Pejer'rey, a fish (Atlierinichthps 
bonariensis') found in lakes and 
rivers of South America: generally 
small with dry, delicate flesh; 
mouth small, feeble teeth; color 
translucent green with broad lat- 
eral band of silver; valued as food. 
Pek'an, black marten, or Hsber M-104 


Pe’kin, 111., city 10 mi. s. of Peoria 
on Illinois River: pop. 21,858; gram 
and coal trade : corn products. Tcaat. 
foundry products, castings : map 1-30 
Peking (pe'kinp'), or I’eiping (5« - 
ping'), capital of China; I'op., 
2,768,149: P-111-12, maps C-259- 
60, A-406, M-72, M-343, pictures 
P-111-12 

Boxer Rebellion C-281 
Ming tombs P-112 
Mongols capture M-345 
walls and camels, picture C-62 
Pekingese, a small dog, color picture 
D-1165, table D-119 
Peking man M-70 
Pekoe tea, picture T-29 
Pelag'ic sealing S-90 , 

Pelargo'nium, plant commonly caliea 
geranium G-82 „„ 

Pele (pd'ld). Hawaiian goddess H-ssu 


Key: cape, 5t, far, fast, whot, fllll; me, yet, fern, there; ice, bit; row, won, for, not, do; cilre, but, rjfde, fi.dl, burn; out; 
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I’tkoaniformes ipcl-c-l^dn-'t-for'mex), 
an order of sUort-legged water 
birds, comprising pelicans, tropic 
birds, boobies, gannets, cormorants, 
darters, man-o’-war birds. 

Pclecrpods (pe-les't-pddz ) , or hatchet- 
footed mollushs M-333— 4 
Pelde (pe-ld'), Mont, volcano in Mar- 
tinique M-104, V-520, map W-geo 
Peleliu Island, one of Palau group in 
Pacific e. of Philippines; about 12 
.'•■q. mi. ; pop. 84B ; guano, mangrove 
swamps: W-ZB?, 290, map P-16 
Pelens ipe'le-iis), in Greek mythol- 
ogj’, husband of Thetis and father 
of Achille.s A-8 
marriage feast T-190 
Pelew Islands. See in Index Palau 
Islands 

Pellns (pe’/r-ds), in Greek mythology, 
son of Poseidon and king of lolcus; 
sent Jason to seek Golden Fleece. 
Pel’lcan. a water bird P-112—14, pic- 
Itires P-113 

brown P-114, pictures P-113, color 
picture B-179: state bird, table 
B-158 

foot, picture B-175 
white P-114 

Pelican Island, Fla. P-114, B-196 
Pelican State, popular name for Lou- 
isiana L-322 

Peligot ipd'lc’rjo') , Eugene Melchior 
(lSll-90), French chemi.st who 
Isolated uranium 11-405 
Pciinn (pg'li-on). Mount, lofty moun- 
tain range in The.s.«aly, Greece, cel- 
ebrated in mythology; had temple 
to ZeUs and cave of Centaur Chi- 
ron; giants are said to have at- 
tempted to pile Ossa, a peak in 
Thessaly, upon Pelion to scale sum- 
mit of Olympus, the abode of the 
gods; ship Argo built from wood 
on its slopes: map G-189 
Pella, Giuseppe (born 1902), Italian 
state.sman, born Vercelli province, 
Italy; a Christian Democrat; minis- 
ter of finance 1947-48 ; minister of 
treasury and budget 1948-53; pre- 
mier and minister of foreign affairs 
and budget 1953-54. 

Pella, capital of Macedonia under 
Philip n and Alexander the Great 
A-147, maps G-197, M-7 
Pella'gra, a chronic nutritional dis- 
ease, not contagious or hereditary, 
causing severe neiw'ous and physi- 
cal disturbance.s 
cau.se and cure V-495. 498 
Pellfas et Meiisande’ (pd'la-dz d 
md-U-zdhd’), play by Maurice 
Maeterlinck; forms libretto for 
opera by Claude Debussy: M-28 
opera M-465: story 0-392 
'elly, river flowing w. across s. Yu- 
kon, Canada, about 350 mi. Y-348, 
maps C-68, 80 

Pclopldas (peAdp'i-dds') (died 364 
®c.), Theban .statesman and gen- 
eral, friend and associate of Epam- 
inondas, whom he aided at Leuctra. 
Peloponnesian (pel-6-po-ne’shdn') War 
“■200-1. See also in Index Siege 
(Athens), table 
^uses S-330 
Pericles P-150, G-200 
''pPoi'nesiis (pel-d-po-ne'sns) , an- 
of s. Greece (modern 
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meat, flour, .‘-oap. leather: maps 
B-288, S-253 

Peltier, Leslie Copus (born 1900), 
astronomer, born Delphos. Ohio; 
draftsman, farmer; codiseoverer of 
comets, also of variable stars, 
novae, meteors. 

Pelton wheel, for water powder W-68, 
T-212 

Peltrie, Madeleine de la (1603-71), 
noblewoman, born Prance; moved 
to Canada 1639: C-95a 
Pelnsium (pv-lii'sltt-unt), ancient for- 
tified city of Egj'pt at n.e. extrem- 
itj- of Delta of Nile: gave name to 
e. mouth of Xile; important point 
in war.s between Egj-pt and Sen- 
nacherib, Cambyse.s, Antiochus, 
and others: maps P-156, E-271 
Pel'vis, in Imman body 
pelvic nerves, picture X-113 
skeleton S-192 

Pelyeosanrs, prehistoric reptiles K-112 
I’emaqnid, penin-sula, s. Maine, in- 
cluding resort villages Pemaquid 
and Pemaquid Beach, map M-53 
old fort in Pemaquid Beach M-55-6 
Pem'ba, island of Zanzibar Protecto- 
rate, off e. coast of Africa; 380 sq, 
mi.; pop., with island of Zanzibar, 
114.587: Z-349, 350, maps E-199, 
A-47 

clove cultivation C-360 
Pem'berton, .John Clifford (1814—81), 
Confederate general; surrendered 
Vicksburg; V-467 

Pem'bina. X. D.. town m n.e.; pop. 

040 ; X-293, map X-289 
Pembina .Monnfains, escarpment of 
wooded hills, n.e. North Dakota. 
Pembina River, tributap' of Red 
River. 150 miles long; nse.s m Pem- 
bina Lake, Manitoba. Canada, and 
flows through n.e. corner of North 
Dakota: maps N-282, 289 
Pem'broke. Mary Herbert, countess of 
(1561-1621). born Worcestersmre, 
England; sister of Sir Philip Sid- 
ney for whom he WTOte The 
Countess of Pembroke’s Arcadia ; 
subject of Ben Jonson’s famous 
epitaph on “Sidney’s sister, Pem- 
broke’s mother.’’ 

Pembroke, Richard de Clare, earl of. 

See in Index Strongbow 
Pembroke, IVilliam Herbert, 3d earl 
(1580-1630). English nobleman: 
lord chamberlain at court of 

James I Ox- 

30 ; chancellor of 

ford 1624 when Pembroke College 
was founded in his honor 
qhakesneare’s sonnets 

Ontario. Canada, town on 

8 towa- ^0^12.704: lumber mills, 
ma^n; "Sfops. foundries, cream- 

VembrolT^ral'eT capital of Pem- 
brokesbire; in s. on estuary, 

HavTn: pof. 12.296; chief ndustries 
connected with Pembroke Dock, 

nrh-cent«rf re|ute^ 

’■'IS’ 

fnS^^own Pembroke. 

Pembr^oke S^ateCoUeg^. fo'’ 

founded 1887 ; color 


name of s. Greece (mode 
Morea) G-188, maps G-189, B-23 
oparta wdns control S-330, G-198 
^ ops (pe'Idps), in Greek mythology, 

of Tantalus, king of Phrj'gia founded 1887 ; 

Pa? °f Atreus and Thyestes; Pembroke M elsU 

?fjoPs line was cursed by Myrti- picture food 1-16 

charioteer to whom he re- pem'mlcan, ^ 

u- ea to pay a promised bribe ; Pel- 
^hwnesus (“Pel op s’ i.sland’’) 
named for him. 

Ppi * ' Index Jai-alai 

^otas (pd-l6'tds), Brazil, seaport 
coast; pop. 78,014; dried 


Pe'm^‘.'c;anTan ind^n food 1-104 

P-115 


” ^-o- co ast; pop. 78,014; dried 

k— French «, German j(;pem,^o; fWn, fJien ; ii=Frencb nasAK 


;/i = French 


qnill or reed P-114, B-232 
ruling pen lil-lBId .pictures M-1575.e 
steel, manufacture J’-116 
Pena, Saenz (sd'ens pu'nyd) (1851— 
1914), presiaent of Argentina 
(1910-14) A-337 

Pen'anee, sacrament of Roman Catho- 
lic church C-302 

Penang (pe-ndug') Island, at n. end 
of Strait of Malacca, off w. coast of 
Malay Peninsula; 110 sq. mi.; 
with Province Welle.sley (290 sq. 
mi.) on mainland forms Settlement 
of Penang (pop. 446,321), a part of 
the Federation of Malaya; cap. 
George Town: maps 1-123, A-407, 
picture A-421 

Penates (pe-ud'fec), Roman gods of 
(he storeroom : each family wor- 
shiped it.s own Penate.s: M-476r' 
worship connected with that of Ve.=ta 
V-465 

Pence, plural of penny. See in Index 
Penny 

Pencil P-116-17, pictures P-116-17. 
See also in Index Stydus 
drawing M-1575 

Penck, Albrecht (1858—1945), German 
geologist and geographer; with 
Eduard Bruckner produced stand- 
ard study of glaciation in ‘Alps 
During the Ice Age’ (1901-8) ; G-47 
Pendeloqne (paii-d’.-ldl:' ) cut, in dia- 
mond cutting, picture D-79 
‘Pendennis, The History of', novel 
by Thackeray, said to be largely 
biographical 'r-lOS, 109 
Penden'tive, in architecture A-310 
Pen'illeton, George Hunt (182.5—89), 
political leader, born Cincinnati, 
Ohio; Democratic candidate for 
vice-pre.sident 3864; in U. S. House 
of Representatives 1857-6.5, and In 
Senate 1879-85: advocate of civil 
service reform and .sponsor of 
Pendleton Act. 

Peudleton, Ore.. city on Umatilla River 
35 mi. s.w. of Walla Walla, Wash.; 
pop. 11,774; in wheat-growing and 
stock-rai.sing region; has annual 
cowboy festival, "The Round-Up"; 
maps 0-417, U-252 
Pendleton Act (1883), civil service 
A-390, C-329 

Pend Oreille (pend d-reV), lake in n. 

Idaho, 35 mi. long, maps 1-14, 20 
Pend Oreille River, in Idaho and 
Washington. Sec in Index Clark 
Fork River 

Fendrag'on, title given to ancient Brit- 
i.«h chiefs in times of danger when 
they had command over other chiefs 
or rulers. King Uther, father of 
Arthur, was called Pendragon. 
Pen'dulum P-118, picture P-118 
clocks regulated AY-55, 69 
compensated P-118 
earth’s rotation proved E-192, pic- 
ture E-191 

Galileo discovers laws G-S, picture 
A-155 

ore pro.specting M-268 
torsion P-118: mea.sures earth’s mass 
E-192-3 

A’’ening.AIeinesz, picture P-118 
Penelos River, in Greece. See in Index 
Salamvria 

Penelope (pe-nrVd-pi') , in the 'Odys- 
sey’, wife of Ody.s.seu.s; proverbial 
for patient faithfulness; 0-342, 345 
loom S-351 

Peneplain, an almost level plain 
E-185, G-50, picture E-187 
Great Plains of U..S. R-176 
Penens, ancient name for Greek river 
Salamvria. See in Index Salamvria 
Penfeld River, short river in extreme 
w. Prance; divide.s Bre.st: B-300 
Fengo (pcn'pil), monetary unit of 
Hungary, historical value about 
17% cents. 

Pen’gain, an Antarctic bird P-118-20, 
j (X in azure) ;/i-=German guttural c?t 


PENGUIN 


pictures P-119-20, F-348, 360b 
breeding time A-260 
dictionary entry, picture R-88/ 
king P-118, 120 

‘Penguin Island’, novel by Anatole 
Prance P-118, 120 

Penicillin, (pen-i-sU'in), a drug 
A-266, 267-8 
nebulizer, picture D-104 
Penikese (.pen-i-kes' ) Island, one of 
Elizabeth Islands, s.e. Massachu- 
setts, at entrance to Buzzards Bay; 
area 100 acres 
Agassiz’s school A-56 
Peninsula, a body of land almost 
surrounded by water and joined to 
a larger body of land by a narrow 
body, or isthmus; also a body of 
land projecting into the water 
formed by erosion E-184 
Peninsular Campaign, in American 
Civil War C-334, M-5 
Peninsnlares, officials sent from Spain 
to govern colonies S-276— 7 
Peninsular War (1808—14), war in 
which Britain helped Spain and 
Portugal free Iberian Peninsula 
from domination of Napoleon : N-10 
Wellington W-91 

Penitentes. See in Index Flagellants 
Penitentiary. See in Index Prison 
Penknife, origin of name P-114, 116 
eraser, used as, picture B-231 
Penmanship H-268, L-lOO— 100a 
Penn, John (1740-88), North Caro- 
lina delegate to Continental Con- 
gress, signer of Declaration of In- 
dependence; bom Caroline County, 
Va.; practiced law 
signature reproduced D-37 
Penn, Thomas (1702-75), proprietor 
of Pennsylvania, son of William 
Penn D-59 
Reading, Pa. R-85 

Penn, Sir William (1621-70), English 
admiral, father of William Penn, 
the founder of Pennsylvania P-120 
Penn, WTlliam (1644-1718), founder 
of Pennsylvania P-120-1, picture 
P-121 

Delaware D-58, 69, 60 
Hall of Fame, table H-249 
proprietor of Jerseys N-167 
statue in Philadelphia P-188 
treaty with Indians P-121: celebra- 
tion in June F-B7 

Pennacook, an Algonquian con- 
federacy once living in Merrimack 
Valley and adjacent regions of 
New Hampshire, n.e. Massachu- 
setts, and s. Maine. 

Pen name. See in Index Pseudonym 
Pennell ipSn'el'), Joseph (1857—1926), 
artist and writer, born in Philadel- 
phia, Pa., of Quaker parents; spent 
most of time in London after 1884; 
famous for etchings and lithographs 
of architectural, scenic, and in- 
dustrial subjects; friend of Whistler, 
whose biography he wrote with his 
wife, Elizabeth Robins Pennell 
(1855—1936) (‘Etchers and Etch- 
ing"; ‘Pictures of War Work in 
America’ ; ‘Adventures of an Illus- 
trator’; 'Graphic Arts’). 

Penney, J. C., Company, Inc., chain of 
retail dry goods and clothing stores, 
started 1902 in Kemmerer, Wyo., 
by James C. Penney (born 1875 at 
Hamilton, Mo.) : C-181 
Penney, Sir William George (bora 
1909), English physicist, born Gi- 
braltar; helped U.S. produce first 
atomic bombs; chief of armament 
research in British supply ministry 
since 1946; supervised development 
and test (Oct. 1952) of Britain’s 
first atomic weapon. 

Pennine (pen'in) Chain, England, 
range of low hills running n. and s. 
from Tyne R. to Derbyshire; coal 
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deposits: E-S46. 348, map B-321 
Pennsylvania, a middle Atlantic state 
of U.S. ; 45,333 sq. mi.; pop. 10,498,- 
012; cap. Harrisburg; P-121-40, 
maps P-132-3, 122, 127, U-253, 265, 
pictures P-122-4, 130, 136-9 
agriculture P-124, 126 
bird, state P-125 

Capitol, State H-273, picture P-137 
cities P-124, 137, 128, map index 
P-131, 134—5. See also in Index 
names of cities 
Allentown A-169 
Erie E-392 
Harrisburg H-273 
Philadelphia P-188-90, pictures 
P-188-9 

Pittsburgh P-274-6 
Reading R-85 
Scranton S-69 
Valley Forge V-435 
Wilkes-Barre W-134 
climate P-122-3, 126 
communication P-12S 
counties, map index P-130 
Delaware River and Water Gap 
D-60 

education P-137-8, 128, pictures 

P-137-8, B-243, C-383 
electric power P-124 
elevation P-126 
extent P-125 
Fact Summary P-125-30 
flag P-130b, color picture F-127 
flower, state P-126, color picture 
S-384a 

forests, national and state P-128, 
map P-127 

Gettysburg National Military Park 
G-106 

geographic region in which situated, 
maps U-260, 266: Middle Atlantic 
Region U-264-71 

government P-137, 126: township 
T-1B9 

history P-138-40, 128-30 
colonial period A-202-3: founded 
by Penn P-120-1, P-138; Dela- 
ware included D-60; iron manu- 
facture 1-246; immigration 
P-138, A-204; boundary disputes 
P-138-9; Port Duquesne and 
Braddock’s expedition F-285 
Franklin’s public service F-280a-b 
Revolutionary War P-1S9, R-128a; 
Continental Congress in Philadel- 
phia R-124, 125, 128, pictures 
R-120, U-371; Valley Forge 

V-435, picture R-128 
Constitutional Convention in Phila- 
delphia U-342-3, pictures U-341, 
343 

Whiskey Rebellion W-23-4 
Civil War: Gettysburg G-105-6, pic- 
ture C-330 

Industries P-123-4, 126: carpets 

R-252; clothing G-23; iron and 
steel P-274-6, P-123 
land use P-125 

minerals P-123-4, 126: coal P-123-4; 

gas G-3S; petroleum P-179-80 
motto P-125 

mountains P-122, 125, A-276 
name, origin of, and nickname P-121, 
125 

natural features P-121-2, 125 
natural resources P-123—4, 125 
occupations P-125 

parks, monuments, and other areas 
P-126-7, N-20, maps P-127, N-18: 
Independence N. H. P. Project 
N-S5-6 

people P-138: some early heroes 
P-139-40 

places of interest P-126, mop P-127 
population P-125 
products P-123-4. 126 
rivers P-122, 125: Delaware River 
D-60 

seal P-125 

song, state P-125 

trade, wholesale and retail P-126 


^>EN PALS 

transportation P-124, 125, picture 
P-136 

tree, state P-125 

Pennsylvania, University of, at Phila- 
delphia, Pa.; established 1740 as 
charity school ; made an academy in 
1751 through the efforts of Benja- 
min Franklin ; became a college 
1755; for men: arts and sciences, 
engineering, finance and commerce; 
for women: liberal arts; coeduca- 
tional in dentistry, education, fine 
arts, law, auxiliary medical sen^- 
ices, medicine, nursing, veterinary 
medicine; graduate school; P-190, 
picture P-137 

University Museum. See also in In- 
dex Museums, table 
ancient and primitive sculptures, 
picture S-75, color pictures S-72 
Pennsylvania Avenue, Washington, 
D. C. W-28-31, map W-30, picture 
W-239 

Penng.vlvania bumblebee W-52, color 
picture W-51 

Pennsylvania College for Women, at 
Pittsburgh, Pa.; opened 1870; lib- 
eral arts, music. 

Pennsylvania Dutch, also Pennsylvania 
Germans, descendants of early Ger- 
man settlers in Pennsylvania; their 
language, or dialect, also called 
Pennsylvania Dutch or Pennsylva- 
nia German; P-138 
pottery P-399: tulip ware, picture 
P-397 

Pennsylvania Main Line Canal, in 
Pennsylvania; started 1826; ex- 
tended from Philadelphia to Pitts- 
burgh: map C-108 
Pennsylvanian period. In geologj' G-S9, 
diagrams G-B2, 68, C-362, table 
G-57 

Pennsylvania Railroad station. New 
Tork City, picture R-69 
Pennsylvania State University, at 
State College (mailing address 
University Park), Pa.; state con- 
trol; founded 1855; liberal arts, 
agriculture, chemistry and physics, 
education, engineering, home eco- 
nomics, mineral industries, physical 
education; graduate school: picture 
P-137 

Pennsylvania Turnpike P-124, 
R-158b— c, picture P-136 
Penny. See in Index Cent 
Penny, an English bronze coin, his- 
torical value one twelfth of a shil- 
ling or 4 farthings, 1/240 pound. 
Silver penny was chief coin of early 
England; this was deeply indented 
with a cross to permit breaking into 
two or four pieces, as half-pence 
and farthings were not coined until 
time of Edward I ; abbreviation 
is d. See also in Index Denarius 
Penny, in classifying nails N-2 
Penny black, stamps 
British Guiana, picture S-364 
Great Britain, picture S-366 
Pennyroyal, area in Kentucky E-2S 
Pennyroyal, herb of the mint family 
M-291 

scientific name M-292 
Pennyweight, a unit of measure W-B( 
Penobscot Indians, division of the 
Abnaki group, of Algonquian stock; 
occupied region on both sides oi 
Penobscot Bay and River 
Maine M-46 , , . 

Penobscot ipe-nob'skdl) River, ohie 
river of Maine, rises in w. near 
Canadian boundary ; flows e., then 
s. to Penobscot Bay, an inlet of tne 
Atlantic: maps M-46, 52-3, U-Zd» 
Pen pals, individuals or groups, 
usually living in different countries^ 
who exchange letters, stamps, sou- 
venirs, etc.; encouraged as a con- 
tribution to international under- 


standing and friendship. 

Key: cape, dt, far, fast, wh(tt, fgll; me, yet, fern, thdre; ice, bit; row, won, fdr, not, dp; cure, but, rjfde, fgH, bdrn; out; 



PENROD 


PERCIVAL 


renroil, 12-year-old hero of Booth 
Tarkington's realistic and humor- 
ous novel ‘Penrod’. 

Pensacola, Fla., port city in extreme 
n.w., on Pensacola Bay, Gulf of 
Mexico; pop. 43,479; paper, chemi- 
cals, wallboard, nylon yam, naval 
stores; sea food; Naval Air Train- 
ing Station; recreational area; 
founded 1698 by Spanish; figured in 
■n'’ar of 1812 and Civil War: F-164, 
maps U-253, inset F-169 
Pensions P-140-1, pictures P-140-1 
baseball players B-64 
definition by Dr. Johnson J-361 
iiterarj' men receive, in England 
P-332: Dr. Johnson J-361 
mothers' P-141, F-251 
old-age P-141, S-218— 2180; Germany 
under the empire B-198; Great 
Britain L-286; New Zealand 
N-228a 

tJ. S. veterans P-140, V-466, table 
V-466a; Civil War H-276, H-299 
workmen's compensation E-341, 
S-218: insurance 1-169 
Pensions, Bureau of, U. S. V-466 
Penstock, pipe that conveys water for 
hydraulic power, diagram D-ll<x, 
picture ■W-69 


End ; fishing center and watering 
place: pop. 20,648: map B-325 
Pe'onage, a sy.stem by which laborers 
are virtually enslaved for payment 
of debts; developed in Latin 
America (mainly Mexico) and also 
to some extent in Southern states 
of U. S. after Civil War; though 
system is no longer legal, many of 
its abuses remain ; even when not 
enslaved, the ignorant workers of 
Latin America are still often called 
peons: S-197-8, L-112, S-249, 264, 
276 

Argentina A-333 
Chile C-253 
Mexico M-200, L-112 
Pc'on.v, flowering plant P-141, pieture 
P-141 

People of many lands P-142-142/, pic- 
tures P-142-142/, Reference-Out- 
line P-142C-/. See also in Index 
names of countries, subhead people 
People’s party. See in Index Populist 
party 

People’s republic, Russia R-292 
People’s Ttepiibllc of Chinn. See in In- 
dex China. People’s Republic of 
Peoria, tribe of Indians of Algonquian 


Peppermint tree, or stringybark tree, 
a species of Australian eucalyptus 
noted for its oil. 

Pepper tree, an evergreen tree 
(Schinns molle) of the Anacardi- 
aceac; bears yellowish-white 
flo\yers and clusters of bright red 
fruit; known also as Peruvian 
mastic tree; native to South Amer- 
ica and Mexico; grown in America 
chiefly for ornament. 

Peppernood. See tji Index California 
laurel 

Pep'sin, protein-digesting ferment in 
gastric juice P-144, E-389, table 
E-389 

Pepsu, state, India. See in Index 
Patiala and East Punjab States 
Union 

Peptization, of colloids C-385 

Pep'tone, product of pepsin action 
upon a protein P-144 

Pepys (peps, peps, or pep’fs), Samuel 
(1633-1703), Engli.sh diarist, im- 
portant official in Engli.sh navy of- 
fice. His famous diary gives a vivid 
picture of the life of his time, in- 
cluding the theater and the corrupt 
court of Charles II: E-377, D-82, 
L-98C 


Pentagon, The, or National Defense family, one of principal tribes of 

Building, Arlington, Va. head- Illinois confederacy: lived in Illi- 

quarters of U.S. Department of De- nois, Kansas, and Missouri, later 

fense (Army, Navy, and Air removed to Indian Territory. 

Force) ; a 5-story, 5-sid’ed structure Peoria, 111., city in n. center on Illinois 
composed of 5 concentric penta- River; pop. 111,856: P-143, maps 
gonai “rings” of buildings built 1-36, IJ-253 
around 5-acre court; has approxi- Fort Crdvecoeur L-104 
mately 4,000,000 sq. ft.; houses Pep'in II. also Pippin (Pepin of 

about 30,000 employees; designed Heristal) (died 714), duke of the 

by George E. Bergstrom, formerly Franks: as leader of nobles of 

consulting architect of the War De- Austrasia (e. part of kingdom of 

partment: map W-30, picture U-361 Franks), gained great victory over 

Penfam'eter line, in poetry P-335 Neustria (w. part of kingdom) at 

Pentane, in chemistry. See in Index battle of Tertry in 687. which made 

Paraffin series him master of the Prankish king- 

isomers 0-424a; formulas, diagrams doms; subdued Frisians and 

0-424a Alemanni; .son of Pepin I (Pepin 

Pentaquinlne, a drug Q-14 of Landen) and father of Charles 

"^^tateacb (.pen’tg-tuk) , first five Martel. 

n M-399 Pepin III, also Pippin, the Short 

ipen-tdth’lCn), fivefold (died 768). first Carolingian king 

athletic contest in ancient Greece of the Franks, son of Charles 

(running, jumping, wrestling, throw- Martel and father of Charlemagne: 

ing discus, and throwing javelin) C-186 

modern Olympics 0-380, 381 Ravenna captured by R-79 

pIU/. scale, in music M-469 Benin Lake, in Minne.sota M-308, 

“fiftieth”), name M-287, picture M-277 

aho to Pep'io.s. Greek garment D-144, picture 

di. 0 to Whitsunday. See m Index ..t 

• Pepper William (1843-98). physician, 

nentec*rSi^®®®“’’ born’ in Philadelphia, Pa.; son of 

nosed groups m U. S.; com- repper (1810-64) also 

teaches sancti- physician - for 30 years with Medi- 
wm speaking School of University of Penn- 

ia sy vLia; in 1874 founded first hos- 

Penteoo'iS^fe"’ Nazarene. f-Jlic’^f ^^of " """ 

; l?i„-Ufes w^tt^ar! wl^anTrow-rp^a^t G-13. table 

.otancilm Athe^n^^®werfm™ Pe^erell, Sir William (1696-1759). 

o"f (Pen-tlle-^-i-le'^ queen colonial and general ^ 

* ®nt ifiufT t. 1 of court of common pi©3S 29 

Orv" “ firth, Channel separating justice oi cuui l vt OAorce II 

„ ."ta > 2.* 

an ore of nickel 1,^236 chusetis me-eS ; made lieutenant 

320’ R.39-40^ dt^ap^ram R?3®8®'^^^’ King^Siorge’s war service K-46 _ 

I’entolh®; explosive E-458 Pepper famil}', ^ ^oatfve 

entothal, an anesthetic A-246 a'se-e), a familj of piant.s_ natne 

ton^™'’"' Beard chiefly to the tropics. 

longue peperomia, pepper, cubeb, oetei, 

bra, the outer, partial shadow and t”^®t’opipci', sourc^i^^java. ^ 

?:ppe^!Mnt. o\"%arde„ mint M-291. 

-.j!g gdrT^!;ir'mlfTf°La^nd1 

“^French u. German ii ; pern, go ; thin, then ; n=French nasal (Jean) :gk=French 


Pequon'nock, early settlement on .site 
of Bridgeport. Conn. B-312 
Peqnot (pe'kivot), Indian tribe that 
lives in Connecticut, map 1-106/, 
table 1-108 

Peqnot War (1637-38) I-llOa, C-449 
Pera (pd'rd), also Beyogin, suburb 
and foreign quarter of Istanbul, n. 
of Golden Horn, map 1-258 
Perak (pu’rdk), a Malay state: 7980 
sq. mi.; pop. 953,938. See also in 
Index Malay States, Federated 
Peralta (pd-rdVtW) , Don Lnls Maria 
(flourished 1805-20), .Spanish pi- 
oneer in California: Oakland, Calif., 
once part of his land grants from 
Spanish crown. 

Peralta, Pedro de (15847-1660), 3d 
governor of New Mexico and 
founder of Santa Fe S-43a 
Percale (per-kaV), closely woven, dull 
finished cotton fabric, finer than 
calico. 

Per capita, in law. See in Index Law, 
table of legal terms 
Pereentage and interest P-144—6, pic- 
tures P-144, 144b, table P-145 
logarithmic chart G-164-6, chart 
G-165 

Percentile rank, on tests S-385e-/, 
graph S-385/ 

Perception, in p.sychology S-99-100 
Gestalt psychology' P-426-7 
illu.sion affects 1-43-4, pictures 1-43- 
4 

Per’ceval or Pcrcival, Sir, knight of 
Round Table G-1-3, R-236. See also 
in Index Parsifal 

Perch, a fish P-146, F-115, color pic- 
tures P-117-18 
skeleton, picture S-191 
speed P-102 
walking F-102, 107 
Percli, a unit of measure equivalent 
to one rod (16% ft.) ; in land meas- 
ure a square rod ; in masonry varies 
from 10% to 25 cu. ft. 
origin W-86 

Percberon, formerly called the Nor- 
man, a French breed of draft horses 
n-iZSa, pictures A-62, H-428b, table 
H-428e 

Perch trout, or sand roller, pale, 
translucent, spotted fish (Percopsis 
guttata) of the Great Lakes and 
their tributaries; grows to be 6 
inches long. 

Pcrcival, .Tames Gates (1795—1856), 
poet, philologist. physician, botanist, 
and geologist, born Berlin, Conn.; 
state geologist of Connecticut 1833- 
42, of Wisconsin 1854—56; did im- 

/ (g in azure) ;x=German guttural ch 
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portaiit work on ‘AVebster's Dic- 
tionary’. 

rerciission fuses, ai'tiilery A-398 
rercusslon instruments, musical 
M-472, pictures M-471 
band B-46a-6 

beii B-118-21, pictures B-118-21 
drum D-166, M-472, pictures M-471 
orchestra 0-405 
sound in S-240 
Percussion-lock gun P-78 
Percussion-lock pistol, picture P-77 
Percussion-lock rifle, picture P-77 
Percy, noble English family which 
came to England with AA’’illiam the 
Conqueror and held land in north 
England; family name of earls and 
diike.s of Northumberland. 

Percy, Oeorgc (1.580— 1G.82), English 
colonial governor, son of 8th earl 
of Northumberland; joined Vir- 
ginia expedition 1G06; appointed 
governor 1609; handicapped by ill- 
ness and mistakes of associates; 
returned to England 1612. 

Percy, Sir Henry (1364-1403), “Har- 
ry Hotspur,” English warden of 
Carlisle and the west marches of 
Scotland and hero of Chevy Chase 
(1388) ; killed in rebellion against 
Henry IV: H-336 

Percy, Tliomns (1729—1811), English 
bishop, famovia for his collection 
of old ballads (‘Reliques of Ancient 
English Poetry’), which caused re- 
vival in the study of old ballad 
poetry: E-379 

Percy, AVillium Alexander ( 1 883- 
1942), lawyer and poet, born Green- 
ville, Miss.; musical lyrics infused 
with pathos (‘In April Once’; 
’Sappho in Levkas’ ; ‘Enzio’s King- 
dom’ ; ‘Lanterns on the Levee’ ) . 
Perdiea'ris, Ion, American held for 
ransom in Morocco M-394 
Perdlcldae tplir-di-sX'de) , family of 
birds including partridge.s and 
quails. 

Perdido (per-de'dd) Kiver, short 
stream flowing between Alabama 
and Plorlda into Gulf of Mexico, 
piaps A-114, 127 

Perdtta (per'di-t(,i) , In Shakespeare’s 
‘Winter’s Tale’ AV-160-1 
Pereda (pd-rd'dd), .lose JIarta de 
(1833-1906), Spanish novelist; de- 
scribes life in the mountains of n. 
Spain (‘Pedro Sanchey’ ; ‘Sotileza’; 
‘Penas Arriba’; ’La Puchera’) : 
S-326 

‘Pere Ooriot’ (,p6r yd-re-yd”) , novel 
by Balzac, in which an indulgent 
father is made victim of his daugh- 
ter’s .social ambition and folly. 
Peregrine iper’e-yrln'i falcon, or duck 
hawk H-292, 293, picture P-14 
speed B-156 

‘Peregrine Pickle, Tiie Adventures of’, 
a novel bj' Tobias Smollett about a 
willful young rascal fond of 
practical jokes. 

Pereira (pc-nVra) , I(rene) Bice (born 
1907), abstract painter, teacher, 
and lecturer, born Boston, Mass. ; 
known lor innovations with unusual 
materials and textures 
‘White Lines’ P-23, picture P-23 
Perekop (per-ii-kop') , Isthmus of, 
joins Crimea to mainland C-613 
Pfre la Chaise (Id shez) , famous cem- 
etery in n.e. Paris; contains 20,000 
monuments and 800,000 graves, in- 
cluding many of the great figures in 
French history. 

Perelmaii (per'cl-mdn) , Sidney Joseph 
(born 1904), humorist and motion- 
picture writer, born Brooiclyn, N.Y. ; 
author of ‘Strictly from Hunger’; 
‘Look Who’s Talking’ ; ’Acres and 
Pains’; ‘Westward Ha!’ 
■‘Peremptory clmllenge,” in selecting 
jurors J-366 


Pereii’nlal plants P-289, 290, 298 
gardens G-13, 14, 18, table G-16-17 
Perez (pd'rdth), Antonio (1534 or 
1539-1611), Spanish courtier; fa- 
vorite and adviser of Philip II, who 
later prosecuted him; escaped from 
Spain : died poor in Paris ; wrote 
‘Relaciones’, an account of court 
life. 

Perez, Juan (died 1513), Franciscan 
priest; influenced Queen Isabella to 
aid Columbus; accompanied second 
voyage. 

I'erez de Aynla (dtt «-l/d’Iu), Knm6n 
(born 1880), Spanish poet, critic, 
and one of the great Spanish nov- 
elists ; appointed ambassador to 
Great Britain 1.9.31; traveled widely 
and gained thorough knowledge of 
foreign literatures; (‘El Sendero 
innumerable’, poem; ‘La Pata de la 
raposa’, novel). 

Perez Galdds (pdl-dos’), Benito 
(1843-1920), Spanish novelist and 
playwright; wrote historical novels 
and stories of contemporary life; 
vigorous style (‘Dofia Perfecta’; 
‘La Corte de Carlos IV’ ; ‘Zarazoga’ ; 
‘Electra’, a play). 

Perfumes P-147—9, pictures P-147—8 
ambergris P-149, W-114 
attar of roses P-148 
crocodile C-516 
essential oils P-147-8, P-46 
musk deer M-472, P-149 
tuberose T-203, P-148 
vanilla Ar.isg 

Pergnmum iper* y(t-piupi') , also Pergn- 
mus, celebrated ancient city of n.w. 
Asia Minor, capital of Kingdom of 
Pergamum and later of Roman 
province of Asia; fine sculptures 
library L-181 

Pergolesi iper-yo-la'ze) , Giovanni 
Battista (1710-36), Italian com- 
poser; although he lived only 26 
years composed many sacred works, 
of which the best known is ’Stabat 
Mater’, and many operas 
‘La Serva Padrona’ 0-395, 396 
Peri (pn'rc), Jacopo (1561-1633), 
Italian composer, one of the found- 
ers of opera 0-388 

Peri, in Persian folklore, a class of 
beautiful, beneficent fairies; in old 
Iranian religion, they were female 
demons or enchantresses. 

Perian’iler (died about 565 B.C.), 

Greek sage and tyrant of Corinth ; 
despotic but energetic ruler ; patron 
of literature and music and known 
as one of the Seven Wise Men of 
Greece; S-233 
Per'iantli, of flower F-184 
Pericar'dium, of heart H-312 
Per’icarp, seed envelope of fruits 
P-306 

Pericles (per'i-klez) (493?— 429 B.C.), 
Athenian statesman P-149—50, pic- 
ture P-149 

beautifies Athens A-11— 12, P-188, 

A-448-9 

Peloponnesian War policy' G-200 
Pericles. Age of G-199-200, P-149-50, 
A-448-9 

education A-449 

‘Pericles and Aspasia’, book by Walter 
Savage Landor, comprising imagi- 
nary' letters, speeches, poems ; “a 
kind of concentrated extract of the 
Periclean Age." 

Periefin (pd-re-k6n'), a dance L-116 
Peridot (per’l-ddt) , also chrysolite, 
or olivine, a semiprecious stone 
J-350, M-26G 

birthstone, color picture J-348 
Perier, J. P. P. Casimir-. See in Index 
Casimir-Pdrier, J. P. P. 

Perigee (per’i-pe), point of moon’s 
orbit nearest earth M-388 
Perigynous fpe-rig'i-nus) flowers 
F-184, picture F-185 


1‘erllie'lioii, point in orbit of planet 
or comet tvhere it is nearest the sun 
in earth’s orbit E-191 
Perilla oil, the product of seeds of 
certain Japanese and Chinese 
plants; XT.S. supply chiefly imported 
drying oil in paints P-40 
Per'ilymph, fluid filling bony cavities 
of inner ear E-170 

Perlm {pe-rim'), island of British 
colony of Aden at s. end of Red Sea; 
5 sq. mi.; pop. 360; former coaling 
station; A-21, map A-407 
Period, mark of punctuation P-438 
Period, of time, in geology G-56-60 
Period furniture. See in Index Furni- 
ture, subhead periods 
Period’iculs. See also in Index A'ews- 
paper.s 

advertising A-24, 25, 26, M-29-30 
agricultural. U. S. A-64 
articles, selection and payment M-30 
bibliographical description B-140-1 
history M-30-1, N-188-9 
indexes. See in Index Index, period- 
ical 

library L-199 

magazines M-29-31, picture M-29 
newspapers N-186-92, pictures 
N-186-7 

printing of, picture P-413 
Periodic Investment plan S-3986 
Periodic law and Periodic Table, in 
chemistry P-160, 153, C-212, 213, 
table P-151 

Perioeei (per-i-e'si) , free laborers of 
Sparta S-329 

Perlos'tenm, membrane which covers 
bone B-226 

Peripntet’ic philosophy A-340 
Periph'ernI nervous system N-110. 
Sec also in Index Nervous system, 
subhead peripheral 
Periplus, in early navigation N-79 
Perlqiie (per-ek’) tobacco L-321, 
T-14S 

Per'iscope P-163, S-436, pictures P-152 
Perisphere. See in Index Trylon and 
perisphere 

Perissodnc'tyla, an order of odd-toed 
hoofed animals M-62, Reference- 
Outline Z-364 

Peristal'sls, or peristaltic motion 
D-91o„ 92, S-401, diagrams D-91, 
S-400 


Peristyle. See in Index Architecture, 
table of terms 

Peritone’uni, the serous membrane 
that lines the walls of the 
inal cavity and covers the abdomi- 
nal viscera P-244, color picture 
P-243 

Peritoni'tis, an inflammation of the 
peritoneum P-244 

Per’lwinkle, a gastropod, mollusk; 
edible periwinkle (Littorina bt- 
oria), shell rough, dark brown, yel- 
lowish or reddish, with dark spiral 
bands; native to Europe and re- 
cently introduced on tJ.S. 
coast as far s. as Delaware Bay . 


I door M-334 

vliikle, genus of plants of dog- 
ne family with opposed ever- 
len leay’es; some plants trailing, 
lers erect: M-474 
iry, in larv. See in Index Lav, 
de of legal terms 
ill, .Sir William Henry (184» 
17), English chemist 
-tar dye D-166 
irooflng process F-92 
ins, Frances (Mrs. -igt' 

Ison) (born 1882), sociologist, 
•n Boston, Mass.; accrete J 
or 1933-45; first woman roemner 
a U. S. presidential CaWhe ; 
il service commissioner 194^=^,. 


Key: cope, dt, far, fust, whqt, ftfll; md, ydt, fern, there; Ice, bit; row, won, for, not, dp; citre, but, rude, fidl, burn. 
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l•frkIn(i. Jacob (1706-1849), inventor, 
born >.ec%burjport Masc 
ice-making machine R-96 
Terkins, TjUcj litcli (1865—1937), 
arti'-t and authoi of children’s 
bookc born Maples Ind , icrote 
long series of "twin books” on chil- 
dren in othei lands (‘Dutch Twins’, 
‘Japanese Twins’, ‘Spanish Twins’). 
I’erlej, kir George Ilalsej (1857- 
193o) born Lebanon, X H , Cana- 
dian high commissioner at London 
1914-22 minister oierseas foice= 
of Canada 1916-17, member of Do- 
minion Houco of Commons 1904- 
13 and after 1925, minister •with- 
out portfolio Canada 1930-35 
Perils (pet'hs) a Malay state 310 
sri nil , pop 70,490 flee also in 
Index Malaj States, T’nfedciated 
Perlon, a tjpe of nj Ion X-318 
Perm, Russia .See in Index Molotov 
Permafrost A-328 

Permullor, a nickel-iion alloj , of high 
magnetic permeability 
in cables C-5 

Permanent Court of Arbitration 
(Hague Court) H-242 
arbitration made -roluntary H-242 
building, jiicfin e H-242 
Gernian-Yenezuelan dispute R-222 
Hughes appointed to H-439 
Permanent Court of Iiiterniitioiial Jus- 
tice (AVorld Court) L-142 
building pictnie H-242 
Coohdge’s attitude C-467, 468 
Harding’s stand H-267 
Hughes elected a judge of H-439 
Permanent Joint Board on Defense, 
lietween Canada and the United 
States C-90, C-103 

Permanganate (,pti -mdnf/’f/a-ndt), any 
salt of permanganic acid, has one 
less manganese atom than a man- 
ganate 

potassium M-77 
sodium (NaMnOi) M-77 
Permcabtlitj , magnetic M-42, E-304 
1‘er’mian period, in geology G-59, dia- 
grams G-62, 68, tahlr G-57 
prehistoric animals R-112, diagiam 
G-58, picture R-lll 
Pernambuco (pci -nam-hn'l 5) Brazil 
state on central seatoast, 37 868 
•■(I nil pop 3 395,185, cap 
Recife B-291 

Pernambuco, citj in Brazil See in 
^ Index Recife 

Pernicious anemia. Sec in Index 
4nemia 

I’eroba (pC-ro'ha) , haidwood tree 
(isptdosperma polyncuion) of dog- 
bane famih natne to S America 
Red peroba belongs to same species 
S'? white quebracho, i\ood used for 
building and furniture "White 
peroba (Tecoma peroha) has 
yellow-brown wood and belongs to 
another species 

I’er6n (pd-ron’), Juan (Domingo) 
(born 1895), Argentine armj officer 
and political leader, born Lobos, 
near Buenos Aires, Argentina , 
president 1946-55 A-337-8, pic- 

_ luie A-338 

Eca (Duarte) de (1919- 
■>-) Wife of Juan Perdu after 1945, 
boi n Los 'Podos Argentina, tremen- 
dous social and political influence , 
inaugurated -w elfare programs for 
children, workeis and under- 
priMleged A-338, piciui e A-338 
sironiie (pd-idii’), France, historical 
town on Somme River, 94 mi ne 
at Pans, pop 3669, Charles the 
bimple and Louis XI imprisoned 
unsuccessfullj besieged by 
paries Y in 1536, occupied by 
Wellington 1815, by Germans 1871 
and 1014 and again m 1940 

(pd-id'se), Lorenro (born 
’’‘2) Italian priest and composer 
' - Chapel 


the Vatican 1897—1915, noted es- 
peciallc for series of oratorios ( ‘The 
Slaughtci of the Innocents The 
Last Judgment ) 

I’erov'ide ot lijdrogeii, a compound 
of hcdiogen and o-vegen (HO;), 
a mild antiseptic and a bleach 
Peroxide of sodium, a compound of 
codium and oxygen (Xa O ), which 
liberates oxxgen when mixed with 
watei used as bleaching agent 
I’erpendic’ular, of geometric figure 
M-150 

Perpendicular stele, in aichitecture 
A-317 

Canterbuiy cathedral, picture C-115 
Gloucester cathedral, picture E-352 
modern buildings A-323 
Perpetual calendar, table C-23 
Perpetual Inxentorj, or book Ineentory 
1-143 

Perpetual League, in Switzerland 
.S-482, T-66 

Perpetual motion, the mocement of a 
hypothetical machine which would 
run forex er xeithout any outside 
supply of enei gy Foi centuries men 
ha\e tried in \ain to build a de\ ice 
which would feed back its own out- 
put of energy to the input Such a 
de\ ice IS mechanically impossible, 
because energy is lost due to fric- 
tion This energy must be replaced 
by an outside source 
Perpignan (per-pen-ijan') Prance 
fortified city in s on Tet Rner, 7 
mi from Meditenanean pop 63,- 
86” 14th-century cathedral com- 
mands passage by e Pyrenees from 
Spam into France maps F-259, 
270, E-425 

Perranit (pe-ro'), Clmrles (1628- 
1703) Trench authoi collected old 
faiiy tales L-270, ^1-406. S-416 
Perrin fpe-rdn'), Jean Baptiste (1870- 
1942) French phjMCist and chem- 
ist, born Lille France won 1926 
Nobel prize m physics for study mg 
discontinuous structure of matter 
and for discovering equilibrium ot 
sedimentation 

Perrot, Frain ois-Marie (flourished 
1669-91) French soldier and goy- 
ernor of Montreal Canada 1670- 
84 maintained trading post on Isle 
Pen ot near Montreal engaged in 
illegal trade yxith Indians ex- 
changing brandy for furs protected 
law’less coitrews de bois arrested 
by Frontenac and sent to France 
but later regained „ 

Perrot, y<icola» ( 1644’-! ill) Cana- 
dmn yoyageur and fur trader, born 
France, emigrated to Canada w^^en 

a child, employed bj_Jesuima^nd 


music director Sistine 


Surmcians.' Interpreter for Algon- 

quins, 1684 persuaded western 
tribes' to join La Bar^n campaign 
against Iroquois, 1693 discoyerea 
lead mines in Mississippi A alley 
Ferrv, Bliss (1860-1954) yvnter ed- 

r 'n %fasf %^r%%l=or o"f 
of AHanficJImHAf'/; 1899-1909 ( The 

Ktr Mi^di-issaer ■ -1’ ? Jdy 

of Prose Fiction’ 

tj g Xavy officer brother of 

"^Zr^ar^i-l'-fha’d'co^i: 

^!;«ayy”f 1r4^^=aT5’ 

SunlTg^farf o? mU- 

cMfe^ditmlf to Japan F-67, J-319, pfe- 

Japanes"e'"^'pers.mmon introduced 

P-159 


^Rrench n,Geiman u , i,em,-7o, HamHien, n = French nasal (JcaiU 


Perry, Oliyer Hazard (1785—1819), 
U S Navv officer hero of battle 
of Lake Eilc P-153, pictinr AV-13 
flag r-130d, color pictinr r-128 
national monument X-38-38u, map 
X-18 

I’erry , It.ilpli Barton (boin 1876), 
philosopher and cdui atoi born 
Poultney A't , professor philosophy 
Haryard Unnersity 1913-46 (’The 
Xew Realism’, ‘The Thought and 
Chaiacter of AV^illiaiii .Tames’ 
Pulitzer pure for biogiaphy 19)6, 
‘The Citizen Decides’ ’Realms of 
A'alue ) 

Perry's Treaty (1854), yy ith Japan 
J-319 

Perry’s liitorr and International 
Peace 'Memorial Xational Monument, 
in Ohio X-38-380, map X-18 
I’erry y ille, Ky toyy n 40 mi s of 
I'rankfoit pop 660 map K-31 
Ciyil AVar battle C-336, map C-334 
Perse, St.-.Tolin. See in Index L6gei, 
\16xis Saint-Legei 

Per se. See in Index Layy% tabic of 
legal terms 

Perscids (plr’sC-idr:) , meteor gioup 
M-182 

Perseplionc (pel -sef’6-ne) , or Proser- 
pina (pi 6-sui 'pi-iia), in Greek and 
Roman mythology, dauglitei of 
Demeter (Ceres) D-62-3 M-476(i-ii 
changes rnal to mint plant M-291 
Persepolis (pel -scp’O-lis) ancient 
capital of Persian Empiie, 30 mi 
n e of modem Shiiaz Iran, prob- 
ably became capital under Darius I; 
gradually declined after being 
sacked by Alexander 330 p.c , an- 
other city Istakhr rose there about 
A D 200 and had several centuries 
of piospenty ruins of colossal 
buildings and sculptured tombs: 
maps P-156, 1-224 
Alexander at A-149 
ceremonial stairyvay, pictuie P-167 
sculpture from treasury', picture 
P-157 

Perseus (pth’sus or pei'sc-its), in 
Greek mythology, hero yybo slew 
Medusa P-154, picltnc M-475 
statue by Cellini 1-280, picture S-78C 
I’erseiis, a northei n constellation, 
chaits S-373, 378-80 
Perseus of M.icedouiii (212-161 B C.), 
last king of Macedonia defeated 
and captured by’ Romans under 
Aemilius Paulus (168 Bc) L-181 
Pershing, John Joseph (1860—1948), 
US Army general P-154, pictuie 
P-154 

Mexican expedition M-207 
Philippines P-154 

AVorld AA’’ar I AV-237-8, U-385: 

Meuse-Argonne M-186; Saint- 
Mihiel S-22-3 

Persia (pel 'zh(,i or pCr’slin) (officially 
Iran since 1935) See also in Index 
Iran 

architecture A-305, picture P-157 
armor A-376 

art P-158, P-37a— 5, pictuies P-157, 
coloi pwtiiic P-37d • drayying 
P-138-9, picture D-139; Persian 
miniatures pwtuir F-lal, color pic- 
twe B-234, pottery P-393, pictuie 
P-157 

cuneiform yyntiiig C-529 
flag, Aliddle Ages F-136d, coloi pic- 
tui e F-133 

history' P-155-8, pictuies P-155, 157— 
8. For 20th-century' history, see in 
Index Iran 

Zoroastrianism Z-365— 6, P-155, 167 
Median supremacy M-163 
Cyrus the Great P-165: conquers 
Croesus C-516 
Darius I D-18 

Persian AVars See in Index Persian 
AVars 

Behistiin lock pictuir P-158 
j (X in azuie) ,A=;Geunan guttural eh 
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Alexander conquers A-148-9, P-156 
Assassin sect A-425 
Mongol conquest M-345 
I’crsiiin cat 0-136, picture C-136. See 
also in Index Cat, table 
I’ersian Gulf, arm of Indian Ocean 
separating Iran from Arabia P-165, 
maps A-285, A-411, B-6, 1-224 

See also in Index Ocean, table 
Tigris Ri\er filling T-133 
Persian lamb, trade name for tightly 
curled fur of karakul and other 
broadtail lambs older than ones 
that yield broadtail fur, but slightly 
younger than those that jield the 
loosely curled karakul fur 
Persian literature P-157—8 
folk tales S-409 

Persian Ij nv See in Index Caracal 
Persian miniatures, picture P-157, 
color picture B-234 
Persian rugs R-247, 248, color picture 
R-249 

Persian walnut, or English waliiut 
W-6 

Persian Mars (493—479 EC.) P-158—9 
Darius I D-18 
eftect on Greek art G-203 
Marathon P-158—9, M-92 
method of warfare "W.g 
Phoenician navy P-205 
Salamis S-26, P 159, color pictuie 
S-27- Aristides A-339 
Thermopslae P-159, T-117 
Persian water wheel, or norla, a priini- 
tne water lift P-436, pictures ■W-62, 
1-249 

Persia pitch T-15 

Persim’mon, a fruit tree P-159, pic- 
tui es P-159 

Z’ersinger, Eouis (born 18S7), vio- 
linist and teacher, horn Rochester 
111 , concertmaster and assistant 
conductor, San Francisco Orchestra 
1915 taught at Cleveland Institute 
of Music 1929-30 at JuiIIiard 


how brain peicenes E-462 
optical illusion in 1-43 size of moon 
M-384 

orthographic projection and, pictui es 
M-157P 

Perspiration S-193 

Per stirpes, in law Sec in Index Law, 
table of legal terms 
Perth (peith), capital of Western 
Australia in s w on Sw an River 12 
mi abo\e port of Fremantle, pop 
with suburbs 272,586 university 
mapj inset A-488 

Perth, Scotland capital of Perthshire 
on Taj River 32 mi n w of Edin- 
burgh , pop 40 466 , rope and tw me, 
textiles dyes, stock maiket, scene 
of murder of James I of Scotland 
(1437) map B 324 
Perth Amboy, N J port 20 mi s of 
Neyv York with large coal-shipping 
trade, pop 41 330 ceramic wares 
cigars metal products automobile 
parts, boat building map N-164 
Perthes, Boucher de See in Index 
Boucher de Crfeyecoeur de Perthes 
Perturbation, m astronomy the de\ la- 
tion of a celestial body from its 
exact elliptical orbit caused by 
changing attraction of other celes- 
tial bodies 
moon M-388 

Peru (pe-ro', Spanish pu-io’) repub- 
lic on Pacific coast of South Amer- 
ica 545 000 sq mi pop 8,240 000, 
cap Lima P-151-5 maps P 164, 
S-252, pietures P-lOl— 3, Reference- 
Outline S-280 
Andes Mountains A-244 
antiquities I-llO- ancient textile, 
pictuies C-498, T-104, effigy tvater 
jug color pictuic S-72 
Christmas C-296 

cities P-164 See also in Index names 
of cities 
Lima L-243 


I'erii Ciirient. Sec in Index Humboldt 
Current 

Perugia (pd-io’pa), Italy, historic 
city on Tiber River 84 mi n of 
Rome, pop 31,839, cathedral and 
other interesting buildings Etius- 
can gateways frescoes by Peru- 
gino, university (13th century), 
ancient Perugia one of 12 chief 
cities of Etruria, taken by Romans 
310 BC: maps 1-262, E-416 
Periigino (pd-)o ge'no), "easel name ’ 
of Pietro Vannucci (van-nQt'che) 
(1446—1524) Italian painter of 
Perugia Italy, created classic type 
of Madonna and molded early style 
of Raphael 
Raphael and R-74 

Peruyian balsam. See in Index Bal- 
sam of Peru 

Peruyian Iiark, bark of the cinchona 
tree from yvhich quinine is ob- 
tained Q-14 
Peruyian cotton C-498 
Pcriiyinn daffodil, a perennial plant 
of the amaryllis family native to 
w South Ameiica Sometimes 
classed as Isinene calalhina but 
placed botanically as Hijmcnocalhs 
calathma in the spider lily genus 
leaves long succulent, floweis, 
fragrant white tubular with 
Ringed edges produced bv the par- 
tially attached stamens, also called 
basket fiovver 

Pervukhiii. Mikliail Georgievich (born 
1904) Russian government official, 
a deputy premier 1950-55 member 
of central committee presidium of 
Soviet Communist party after 1952, 
a first deputy premier 1955- 
Pesante. See in Index Music, table of 
musical terms and forms 
I’esnro (pa’sa-io), Italy seaport on 
Adriatic at mouth of Foglia River, 
pop 24,163, palaces silk ships. 


Graduate School, New York City, 
from 1930 

Petsis, or Parsn, ancient province 
along n e coast of Persian Gulf 
gave name to Persians map P-156 
Persistence of vision E-462, M-408, 410 
I'ersoii in grammar V-449 
Personality P-169a— 60, pictui es 
P-159h-c, Refeience-Outline 
P-169d-60 

adolescence A-22-22b, pictui es A 22- 
22b 

bibliography P-160 
child development C-239-48, pictures 
C-239-43, 245-8 
colors suggest D 149-50 
conversation reveals C-458— 61 
disposition H-306 

dressing to suit personality D 148- 
51 pictui es D-148— 51 
emotion E-340— 3405, pictui es E 340— 
3405 

etiquette E-404— 11, pictuies E 407—9 
habit H-240 beginnings m infancy 
B-2, thrift Trl26 

individual differences 1-113—14, cliait 
1-114 

maturity M-142i— 1, pictui es M-142i— 7 
mental hygiene M-172-3 
play develops in childhood P-317 
radio as factor R-51 
leading as factor R-84e-/, pwtui e 
R-84e 

self-concept the core of C-244 
telev ision as factor R-61 
tests to measure P-159c— d 1-175, 
pictures P-1696— c ink-blot test 
S-100 

will W-134-5 

Personal names N-2a— 3, list N-25 
superstitions about M-34 
Personal pronouns P-417 
Persopal property- tax T-25 
Personifica'tlon, figure of speech P-66 
Perspec'tive P-160, pictui es P-160 
development in painting F-160 


climate P-161 

exports and imports Sec in Index 
Trade table 

flag F-138, color pictiiie F-1S6 
government P-165 
Great Wall S-263, pictui e S-278 
history P-164-5, S-276 
Incas 1-60, S-263 
Pizarro s conquest P-280 
Bolivar liberates B-221-2 
San Martin aids liberation S-43 
Tacna-Arica dispute C-256, P-164-5 
boundary dispute vv ith Ecuador set- 
tled B-230, P-161 
illiteracy P-165 

Independence Day (July 28) F-59 
irrigation P-162 
island off coast pictui e S-259 
liteiature L-128 
metalwork picture M-179 
national song N-43 
natural features P-161-2, map 
D-73a 

people P 164, pictuies S-250, 260, 
I 50 Indians jiicfiti es 1-50, P-161, 
163, S 262, L-109 

products P-162-4 alpaca wool 
A-176, cochineal dye C 373, guano 
S-276, peti oleum P-162, picture 
S-267, eailv exploiers lepoited 
use of lubber R 241 
relationships in continent maps 
S-252-3, 255-7, pictogi apli S-246 
shelter Lima mansion pictui e 
L 115, mined palace of Yuncas, 
pictnie A 301, upland home, «ic- 
tiijeS-260 

spinning ancient S-349-50 
textiles T-104 

transportation P 162, 164, pictuies 
P-161, 163, T 1706 

Beni, Ind trade center for agricul- 
tural region 68 mi n of Indianapolis 
on Mrabash River pop 13 308, 
steam boilers vvoodwork heating 
specialties railroad shops man 
1-78 


ironware, founded by' Romans as 
Pisaurum 184 B c map E-425 
Pesrntlores (pes-hg-do'i es) ("fishers 
islands’), island group between 
Formosa and mainland of China, 
about 50 sq mi , ceded by China to 
Japan 1895, with Formosa, was 
returned to China 1945 
Pesclmnik, or Caspian suslik, animal 
See III Index Suslik 
I’eseta (.pa-sa'ta) silver coin unit of 
Spanish monetai j sy stem , m prac- 
tice gold pesetas have been stand- 
ard since 1901 worth about 20 
cents U S money but not in circula- 
tion, also used m Colombia 
Besliuwnr (pe-sha'ieer) city, capital 
of North-West Frontier Province 
w Pakistan, on Bara River 10 ini 
e of Khyber Pass pop 151 776, 
center of trade with Afghanistan 
long a British military post maps 
A-33, A-406 , 

I'eshkov, Alexis See in Index Goiky, 
Maxim 

Peso tpa'so) a monetary unit of Ar- 
gentina (iliile Colombia Uruguay, 
Mexico Cuba Dominican Republic 
Philippine Islands Por current 
values see in Index Money, tauio 
Pest Hungai v old tow n now part oi 
Budapest B-338 

Pestulozzi (pes-ta-l6t’se) Johann 
Heiiincli (1746-1827), Swiss edu- 
cational reformer a founder 
modern teaching methods B-241) 
Pestalozzi Children’s 3 illnge, coinmu- 
mty for orphaned children bf 
nationalities at Trogen 
Switzerland, established 19 • 

funds raised by popular subscrip 
tion in many countries 
house children of one natiom y 
live and studv together B 

to customs of homeland 
groups share recreation, vi b 
named foi T H Pestalozn a nd tm 


Key : cape, dt, far, fast, vvhqt, fqll, me, yet, fein, theie, ice, bit, row, won, for, not, do, cure, but, rude, RiH. burn, o»t. 



PESTS 

lows his teaching; home of about 
200 orphans from eight countries in 
1953. 

rests, insect 1-162-5, 153. See aJso ^n 
Index Insect pests 
retain (pa-tdlV), Henri Philippe 
(1856-1951), marshal of France; 
commander of French army at Ver- 
dun 1916; general in chief of French 
armies on w. front after May 1917 ; 
inspector general of French army 
1922-31; secretary of tvar 1934; 
ambassador to Spain 1939-40; chief 
of state, Vichy government 1940- 
44; convicted of treason 1945, death 
sentence commuted by DeGauIle to 
life imprisonment; released shortly 
before death: F-272, ■W-261 
military' operations (1914-18) 
■W-225, 227: Verdun V-451 
Petals, of flowers F-184, pictures 
F-168, 184 

Petaluma, Calif., city 33 mi. n.w'. of 
San Francisco; pop. 10,315 ; egg cen- 
ter; chicken ranching, dairying; 
feed: map, inset C-34 
Peten (pa-ten'), Guatemala, plain at 
base of Tucatdn peninsula G-222b 
Mayan ruins, map Y-345 
Peter. See also in Index Pedro 
Peter, Saint, one of the Twelve Apos- 
tles, called Simon Peter ; festival with 
that of St. Paul, June 29 : P-165-6, 
picture P-165 

Diirer portrays, color picture P-27b 
relation to papacy P-65 
statue by Donatello, picture P-165 
tomb R-196 

Peter 1, the Great (1672-1725), czar 
of Russia P-166-7, R-286, picture 
P-166 

Bering’s explorations B-125 
Charles XII (Sweden), wars with 
C-195, P-167 

palace at Peterhov, picture L-163 
St. Petersburg (Leningrad) founded 
L-162-3 

Peter III (1728-62), emperor of 
Russia, imbecile grandson of Peter 
the Great; after 6 months’ rule de- 
posed, .July 1762: C-140 
makes peace with Prussia S-107 
Peter I, Kara-Oeorgevltch (1844- 
1921), king of Serbia S-103 
Peter II (born 1923), king of Yugo- 
slavia, son of King Alexander I 
Y-347 

Peter, the Hermit (died 1115), French 
monk, "revivalist” preacher of First 
Crusade C-519 

Peter, Epistles of, two books of NeW 
Te.stament ascribed to Apostle 
Peter; urged Christians to con- 
duct themselves in exemplary man- 
ner, avoid false teachings: P-166 
Peter 1 Island, Antarctic island in 
68 ° 50' S,, 90° 35' W. ; about 14 
by 5 mi.; discovered 1821 by 
Fabian Gottlieb von Bellingshausen 
who named it in honor of Peter the 
Great of Russia; made dependency 
of Norway 1933: map A-259 
ieter and IVendy’, fairy tale by 
bir James M. Barrie B-60 
‘etfrborongh (pe'ter-hdr-6) , England, 
city on Nene River about 70 mi. n. 
or London; pop. 53,412; cathedral 
(begun 12th century) ; farm imple- 
ments, locomotives: map B-325 
I eterborouKli, N. H., town 27 mi. s.W. 
ot Manchester ; pop. of township, 
45o6: home and burial place of Ed- 
ward A. MacDowell in whose honor 
nn annual music festival, inaugu- 
rated in 1910 by Mrs. JlacDowell, is 
held: M-6, map N-151 
library L-186 

, frborougb, Ontario, Canada, man- 
;,i?oturing city and farming and 
“®'rying center 70 mi. n.e. of To- 
ronto; pop. 38,272; immense elec- 
Pl'ies P?''or; machinery, dairy sup- 
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shoes, clocks, lumber products, tex- 
tiles, canoes: maps C-69, 72 
Peterhof, Prussia. See in Index 
Petrodvorets 

‘Peter Ibbetson’, a romance by George 

L. P. B. Du Maurier in which the 
hero, Peter, and heroine, Mimsey, 
separated in actuality, join each 
other in their dreams; story used 
in opera by Deems Taylor, pro- 
duced at Metropolitan Opera, New 
York City, 1920. 

Pctcrkin, Julia (born 1880), novelist, 
born South (Carolina ; writes dis- 
tinctive, earthy tales of the Gullah 
Negrroes in s. U.S.; awarded Pulitzer 
prize, 1929, for her ‘Scarlet Sister 
Mary’ (‘Green Thursday’, short 
stories; ‘Black April’; ‘Bright Skin’ ; 
‘Pmll, Jordan, Roll’). 

Peter Lombard (11007-1160), Italian 
theologian and teacher; made 
bishop of Paris 1159 (‘Four Books 
of Sentences’, famous theological 
textbook) 

Scholasticism P-204 
Pcterloo Massacre, Manchester, Eng- 
land E-369C 

‘Peter Pan’, fairy play by Sir James 

M. Barrie, first presented in 1904 

B-60 ^ 

Maude Adams in, ptcture D-133 
statue, picture B-60 
Petersburg, port on Mitkof Island, 
s e Ala.ska, 111 mi. n.w. of Ketchi- 
kan; pop. 1619; halibut, 
shrimp fisheries; fox 

farms: tnap A-135 
Petersburg, Va.. industrial citj 
Appomattox River 22 mi. s. of Rich- 
mond; pop. 35,054; tobacco mar- 
ket; tobacco products, 
goods luggage, clothing; Virginia 
itate College: famous for 290 day.s 
siege in Grant’s campaign agamst 
Richmond: mans Y-487, U 253, 
C“335 

siege (1864—65) 
table 

Pctersliurg National Military 


salmon, 
and mink 

on 


maps 

See in Index Siege, 
Park, 

m^miA'id^^to^Pe^rg; 


Utablished' 1926 to commemorate 
Civil War battles. 

Petersham. Miska (boj" 
Hunearian-American artist 
mithor born near Budapest, Hun- 
garv collaborated with his wife, 
■\TTiid Petersham (born 1890), m 
j>'-tratin|: children;s 

Birds , formerly an annual tax 
Peter’s pence, formerly 

^ ^""voluntarVoffermr by de- 

^;°ut HO--" 

Petiole (pet J-ol). of (1822?- 

"’IIhO) ^ Fr'e^cr choreo^apher and 

danceK born Marseilles. France 
D-147L B-28a Thfirese (1791- 

Petit (pe-te ), nhvsici.st. bom 

1820 ) , French physmst 

Vesoul. France; codiscoy ere 


Idarabout 60 mi. long; rum 


farm implements, cereals. 


thr^gh distilled from 

"and twigs^ of bitter orange 
tree; used '",^®rj.it[2n%upplication 
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for some favor, redress of griev- 
ance, or the like. 

Petition of Kiglit, declaration of cer- 
tain rights and privileges of sub- 
jects granted by Charles I 1628, 
C-190 

Petit (pet'i) jury, or petty jury 
J-365-^. See also in Index Law, 
table of legal terms 
developed by Henry II H-335-6 
Petit Rhone (pe-te’ ron), in France, 
branch of Rhone River R-146 
Petit Trianon (tre-a-noh’) Palace, or 
Little Trianon, at Versailles V-463 
Petjenga, Russia. See in Index Pet- 
samo 

Petos'key, Mich., resort on Little 
Traverse Bay, 60 mi. n.e. of Tra- 
verse City; pop. 6468: map M-226 
passenger pigeons P-253 
Petra (pe'tr(}), ancient city in moun- 
tains of s.W. Trans-Jordan ; once im- 
portant caravan center; capital of 
Nabataeans; absorbed into Roman 
Empire a.d. 106; many remains, 
especially temples and dwellings 
hewn out of cliffs: maps A-285, 
P-166 

Treasury of Pharaoh, picture A-418 
Petrarch (pe'triirk) (Francesco Pe- 
trarca, pd-trdr'ka) (1304-74), 
Italian lyric poet, scholar, patriot, 
second to Dante in Italian poetry: 
R-103-4, picture 1-259 
sonnet form P-336 
Pet'rei, a sea bird P-167 
Antarctic species A-260 
care of young B-174 
Petrie (pe’tri), Sir (William Matthew) 
Flinders (1853-1942), English ar- 
chaeologist; directed many excava- 
tions in Egypt and Palestine; pro- 
fessor of Egyptology, University 
College, London, 1892-1933; author 
of books on Egyptian history 
alphabetic writing in Sinai A-179 
Petrified Forest National Monument, 
in Arizona N-38n, A-344, map N-18, 
picture A-354 

Petrified forests P-167, pictures F-246, 
P-167 

Arizona A-344, map A-352 
Wyoming W-316 

Petrillo, James Caesar (born 1892), 
labor leader, born Chicago, 111.; 
became local president A. F. of L.’s 
American Federation of JIusicians, 
Chicago, 1922, national president 
1940-. . . , 

Petrodvorets (pet-ro-du-vor-ets ), for- 
merly Peterhof, Russia, city on 
Gulf of Finland, near Leningrad, 
formerly summer home of royalty 
palace, picture L-163 
Petroglyph (pet'ro-glif) , a carving on 
rock 

American Indian I-108a _ , 

Behistun rock, Iran, picture P-158 
Petrograd, former name of Leningrad. 

Russia. See in Index Leningrad 
Petrol, another name for gasoline. 

See in Index Gasoline 
Petrola'tum, a greasy substance di.s- 
tilled from petroleum. 

Petroleum P-168—81, map P-169, pic- 
tures P-168, 170—7, 179—81 
asphalt base P-174 
asphalt from A-423-4 
barrel, number of gallons in. See 
in Index Barrel 
boom town P-180 
coke, charts P-175, 176-7 
consumption P-178-9 
continental shelf, or offshore area, 
supply P'181: tidelands oil bill 
(1953), U.S. E-287C 
cracking process P-177-8, table 1-199 
crude oil: storage P-173; ts'pes P-174 
fractionating P-174, 176, chart 

P-176-7 


6 French u, German ii ;pem,po; t7iin,47icn;u French 


French j (z In azure) ; K=German guttural ch 
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PHARAOH’S 


fuel F-314. G-33, chart F-314: tor 
locomotives L-291 
gasoline G-33, P-176-8 
geologic age G-59, P-169 
hydrogenation P-178, H-458-9, chart 
P-175 

industry, development P-178-80, 168: 
co-operative association C-470; 
geological staffs G-53; scientific 
stud}', picture 1-144 
International Petroleum Fxposition 
T-205 

lamps G-89 

leases and royalties P-180 
lifluifled petroleum gas G-33, P-173 
lubricants L-339 

Mexican dispute M-201— 2, L-120 

mixed base P-174 

Montana M-367, picture F-291 

natural gas associated G-33 

oil shale: geologic nature M-266; 

Manchuria M-74 
oil traps P-170 

origin and natui'e P-169-70, diagratn 
P-170 

paraffin base P-174 
paraffin }vax W-76 
pipelines P-178, picture P-179: 

Rockefeller develops R-170 
producing regions P-168-9 
Arabia A-288, picture A-284 
Burma B-360 

Canada C-88, A-142-3, P-169, pic- 
ture C-88 

East Indies: Java J-326, 327; Tara- 
kan Island, picture E-207 
Iran 1-223 
Iraq 1-225 
Manchuria M-74 

Mexico Jt-201, P-169: American and 
British interests M-201-2 
Rumania R-253 

Russia P-169, R-277, 280: compared 
•n’ith U.S., chart R-280 
South America P-169, S-267, picto- 
graph S-246: Colombia C-388; 
Peru P-162; Venezuela V-442, 
picture V-444 
Trinidad T-189 

United States P-168-9, 178, U-281-2, 
289, 319, map P-169: Arkansas 
A-360; California C-41, L,-307; 
Colorado C-412; Illinois 1-28, 
picture 1-29; Indiana 1-84; Kan- 
sas K-13; Louisiana L-324, pic- 
ture L-323; New Mexico, picture 
N-172; North Dakota N-282; 
Ohio 0-350, 361; Oklahoma 

0-364, 373; Pennsylvania P-124; 
■ Russia compared -with, chart 
R-280; TexasT-78,81,B-88-9,pic- 
fitre T-96; West Virginia W-lll; 
AVyoming W-316, picture W-325 
products, eharts P-175, 176—7 
prospecting M-268, P-170, diagram 
P-170: radio beams used in R-41 
refining P-174—8, pictures K-14, 
0-374, P-123, P-174, color picture 
U-282 

Standard Oil Co. R-170, M-359, 360 
steamship fuel S-156 
tanks for storage and transportation 
P-173, 178, pictures P-174, 179, 
K-14, 0-374, B-68, color picture 
U-282: lightning protection L-241 
tidelands supply P-181: tidelands oil 
bill (1953), U.S. E-287C 
transportation P-178, S-161, pictures 
P-179, R-68, T-170(i 
■waxes from W-76, chart P-176—7 
weed killer, use as W-86 
wells, pictures P-173, 180: control of 
oil ffow P-173; deepest, diagram 
A-455; drilling P-170-S, diagram 
P-171, jticture P-181; first P-180, 
picture P-180 
world reserves P-169 
Petroleum Board, Federal, U.S. U-363 
I’etroleum V. Nasby. See in Index 
Nasby 

Petrology (pe-troVo-gi) , the science 
of rocks R-169 


l*etroniiis, OaiiiN, or 7'itiiN (died A.D. 
06), Roman satirist; companion to 
Nero and director of his courtly 
pleasures; known as Petronius 
Arbiter: wrote ‘Satyricon’, a comic 
narrative depicting voluptuous 
pleasures and vices of the age. 
Petropavlovsk, Russia, industrial city 
on Ishim River in n. part of Kazak 
S.S.R. : pop. 100,000; map A-406 
Petroiun lovsk, or Petropavlovsk-Kam- 
ehatskl, Ru.s.sia, .seaport and naval 
ba.se in Siberia on s.e. coast of 
Kamchatka peninsula: maps A-631, 
A-406 

I’etroviteli, George. Sec in Index 
Kara -George 

Petrovsk-Port, Russia. See in Index 
Makhachkala 

Petrueliio (pr-tru’chi-o) , hero of 
Sliake.speare's ‘Taming of the 
Shrew', who tames Katherine, "the 
shrew.” into a model wife. 

Petsnmo ipei'sa-mo), Swedi.sh Pet- 
Jeiiga, Russian Peelienga, territory 
and port on Arctic Ocean north of 
Finland; ceded by Russia to Fin- 
land 1920; after Russo-Finnish 
wars of 1939-40 and 1941-44 ceded 
to Russia: region contains rich 
nickel deposit: maps R-266, E-417 
Pets and tlieir care P-182—6, pictures 
P-182—6. Sec also in Index Canary; 
Cat; Dog; etc. 

beetles B-104; water scavenger B-108 

books about P-186, H-392 

cat C-136i) 

cricket C-513 

crows C-519 

fleas, how to get rid of P-142 
lizards L-284 
pigeons P-186, P-254 
raccoon R-19, picture P-186 
squirrel S-3595 

turtles and tortoises T-223-4, pie- 
hire P-183 

vaccines prevent diseases V-4335 
Pettie (pct’tl), John (1839-93), Scot- 
ti.sh portrait, historical, and genre 
painter, born Edinburgh; specially 
noted for paintings of 17th-century 
life in Scotland (‘The Vigil’- 
‘Jacobites. 1745’; ‘Distressed Cava- 
liers’; ‘Bonnie Prince Charlie’). 
Pettigrew. .Titmes J. (1828-63). Con- 
federate general, born Tyrrell 
County, N.C.; fought in Peninsular 
Campaign of 1862; led division and 
took part in Pickett’s charge at 
Gettysburg; died of battle wounds. 
Petty-Fitzmaurice. See in Index 
Lansdowne 

Petty jury. See in Index Petit jury 
Petty offleer, in U. S. Navy N-89. 
table A-384 

uniform and insignia U-239, picture 
U-237 

Petunia (pe-tif'ni-a), an annual gar- 
den flower P-186—7, color picture 
P-4206 

When and how to plant G-13-14. 
table G-17 

Petun'tse. Chinese name for variety 
of feldspar P-394 

Pe'wee akso peewee, name of various 
flycatcher birds P-190, picture 
P-190 

camouflaged nest B-172 
Pew’ter M-178 
colonial, pictures A-211 
metalworking M-178 
Peyote (pa-gd'ta), a small cactus 
(.Lophophora williamsiil grown in 
s.w. United States and Mexico ; used 
by Indian.s, who consider it of di- 
vine origin, to produce languor and 
to stimulate the imagination in reli- 
gious rite.s. 

Pfalz ip f alts'), German name for 
Palatinate. 


I'feffer (p/c/'er), Willicim (184.1- 
1920), German botani.st, born Greb- 
enstein, Germany; noted for re- 
search in plant physiology, particu- 
larly in osmotic pressure. 

Pfennig (pfen'ig), bronze coin, for- 
merly a monetary unit of Free City 
of Danzig worth about 1/5 cent; 
German pfennig, called rcichspfen- 
nig, historical value about 2/5 cent. 

Pilstcr, Lester (born 1897), farmer, 
born McLean County, Ilk; developed 
hybrid eccd corn: C-483 

Pforzheim (pforts'hlm) , Germany, 
cit.v in S.W.. 16 mi. s.e. of Karls- 
ruhe; pop. .54,143; watchmaking 
center: map E-425 

pH, chemical s.vmbol 11-460 

Phiiceliu ifd-se’li-a) , a genus of 
plants, u.sually annuals, of the 
waterleaf family; tubular flower.s. 
blue, purple, or white, in clusters. 
Rome have hairy, ill-smeiling 
foliage; al.so called bee’s friend. 

Pluienoinns (fe-d'shanc) , in Greek 
mythology, people who Inhabited 
Island of Scheria (probably Corfu) 
entertain Odysseus 0-344-5 

Phnetlo ifC'do), Greek philo.sopher, 
pupil of Socrates and said to have 
been present at his death. Title of 
a dialogue by Plato which treats 
of immortality of the soul and the 
last hours and death of Socrales. 

Phaedra (fc'drri), in Greek mythology 
the sister of Ariadne and wife of 
Theseus; fell in love with her .step- 
son Hippolytus who spurned her; 
Infuriated, she caused his death 
and in remorse committed suicide; 
story used by Euripides, Seneca, 
and Racine. 

Plmedriis (fe’driis), Roman writer of 
fables copied after Aesop; lived 
in early days of Roman Empire; a 

Phneoph.vcene ifc-6-fl'sc-e) , the class 
of brown algae, Reference-Outline 
B-264 

Phnethoii ifiVS-thon) , in Greek my- 
thology P-187 

Phagocytes {fdg'6-sits) , -body cells 
that destroy bacteria and other 
harmful cells (from Greek words 
meaning “eat” and "cell”) B-208, 


D-103 . . , 

Phninopepin (fd-i-no-pSp’la), desert 
relative of cedar waxwing, color 
picture B-168 . 

PImInnger (fa-ldn'ger), a marsupial 
K-2, A-480 

Phalanges ifdl'an-gex or fd-lan gea) 
(plural of phalanx), scientific name 
for bones of toes or fingers H-256, 
P-224, pictures H-266, S-192 
Phalanstery ifdl'dn-ster-i) , a com- 
munal group S-215 
Phalanx ifd'lanks), ancient battle 
array of heavy-armed infantry « 
Macedonian A-148 


C rrtl-alxQc* 1 fi 




T-115 

flialarope (/d/'(i-rop) , a bird B-177 
I'halernm (fd-le'riim), one of ancient 
harbors of Athens, chiefly used be- 
fore Persian Wars: superseded Py 
port of Piraeus. 

?hnlUn. poison of deadly amanita 
M-457 

?hanerofi:ams. See hi Judex Sperni 
tophytes , 

[’harnoli. Treasury of, ruin in Fetra, 
Arabia, picture A-418 , 

Iharaohs ifa'rdr), kings of ancient 
Egypt E-279-80, 2786 
Amenhotep III, picture B-280 
Khafre, picture E-2786 
tombs (pyramids) ^ nisn 

P-446-7, A-630, A-312, E-278a, 

S-105 ifiipfl 

?liaraoli’s hen, or Egyptian vuiturtj 

V-624 






T-19 


Key: cape, at, far, fast, whqt, fffll; me, yet, fern, thdre; ice, bit; 


row, -won, fdr, ndt, d.q; cure, but, rJ;de, fi.dl, burn; out, 
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Phar'isees, most powerful and exclu- 
sive Jewish sect at time of Christ; 
especially exact in observance of 
traditions and ceremonies: J-353 
Jesus denounces J-340 
Pharmacopeia {fiir-ma-'ko-pe'yg,'), 
U. S. D-15G 

Pharmacy (fclr'mei-si) , science of 
compounding, preserving, and dis- 
pensing medicines 
Arabs lay foundations M-331-2 
drugs D-156 

Pharos (/S'rds), famous lighthouse of 
Alexandria, one of the Seven Won- 
ders of the World S-106, Li-236, pic- 
ture S-106 

Pharos, island at mouth of Nile A-150 
Pharpar (fiir'par), now AwaJ, and 
Abana, or Amanali, now Baradn, 
two “rivers of Damascus” men- 
tioned in Bible (II Kings v, 12). 
Pharsalus (fiir-sd'lus) , now Pharsala, 
Greek cib’ of s. Thessalv 
battle (48 B.c.) P-368 
Pharynx, a part of the alimentary 
canal between the mouth and the 
esophagus P-244 
Phase rule, in chemistry C-222 
Phases of moon M-384, 386 
Phases of planet Venus P-282-3 
Pheasant (/ez'dnt) P-187, picture 
P-187 

altitude range, picture Z-362 
eared, color picture B-176 
ring-necked pheasant P-187: egg, 
color picture E-268n,' ,state bird, 
table B-158 

ruffed grou.s6 miscalled G-220 
speed in flight B-156 
Pheasant family, the Pliasianidae, bird 
family of the poultri’ order: in- 
cludes chickens, peacocks, pheas- 
ants, turkeys. 

Pheasant’s eye, a flowering annual, 
Pee m Index Adonis 
I heidlppides (fi-dip’i-dee) , Athenian 
runner M-92 

Phelps (felps), Blirnbeth Stuart 
'Mrs- Herbert D. Ward) (1844- 
z,},’’ author, born Andover, Mass. 

( Gates Ajar’ deals with problem 
of life after death). 

'helps, AViliiam Bj-on (1865-1943), 
literary critic, bom New Haven, 
^onn.; profe.ssor of English at Yale 
.‘{"‘'■^sity 1901-33 (‘Advance of 
me English Novel’; ‘Essays on 
T,,M°‘'®rn Dramatists’ ) . 
enakls’toscope, motion-picture toy, 
picture M-432 

h®"'? '’"i: -AJn., city on Chatta- 
^■'’er, suburb of Colum- 
„ pop. 23,306; textile mills: 

maps A-127, U-253 

T.u®."“^“rbital, a narcotic drug N-13 
Pli»,I ' 1 ’ Sroup in chemistry 0-424c 
lenol’ or carbolic acid C-119-20. See 
a so Carbolic acid 

pi n herry R-76 

Kappa (/{ bd'ta fcdp’ff), bon- 
of ,7.'.„^ociety, founded at College 
pi,i;,."‘mnm and Mary U-402 
Gr!>»l ^fld'i-da) (600?-430? B.C.), 
sculptor P-187-8, G-204, 

Pa^th2''^ sculptures A-11-12 
stnf,, ""i" sculptures G-204, S-77 
Pbitnu S-105, picture S-106 

, '•^‘■0'd’/i-f;),an ancient Greek 
ta;..,.*'’ ■’^rcadia among high moun- 
PaJo. Peloponnesus; at 

I’ mi. away, are the 
of ^ beautiful Doric temple 

‘Assigned by Ictinus, from 
Pf,;£h almost perfect frieze (the 

Marbles) has been re- 
Phhnu^^ British Museum. 

dra. a”’"'*’ ancient city. See in In- 
PM,®® Amman 

am? Pa., chief city of state 
p oity of U. S.; pop. 2.071,605: 

U-253, inset P-133, 

J^'i-tiires P-18B-9 
=Pi 


capital of state and of nation P-190 
captured by British (1777) R-128a 
colonial trading center A-203; mar- 
ket A-20S 

Constitutional Convention U-342-3 
Continental Congress R-124 
Delaware River Bridge. See in In- 
dex Bridge, table 

Federal Reserve Bank (3d) and 
district, map P-49 
first hospital in U.S. H-429b 
foundations P-248-9 
founded by Penn A-202-3, P-121 
Germantown Academy, picture E-243 
harbor P-188 

Hog Island W-236, picture W-234 
Independence Hall. See in Index In- 
dependence Hall 
industries P-190: carpets R-252 
Liberty Bell D-35, picture D-34 
museums P-189. See also in Index 
Museums, table; Philadelphia 
Aluseum of Art 
natural features, list P-102 
natural-gas pipelines G-33 
parks and historic sites P-189, N-20, 
pictures P-189 

Independence N. H. P. Project 
N-35-6, map N-18 
population, growth, charts G-165 
presidential conventions. See in In- 
dex Convention, table 
river front about 1753, picture A-205 
Temple University, picture P-137 
U. S. Mint M-292-3 
University of Pennsylvania, library, 
picture P-137 

Walnut Lane Bridge, picture C-431 
zoo Z-360 

‘Philadelphia’, U. S. frigate 
Decatur’s exploit D-28 
Philadelphia cream cheese C-207 
Philadelphia Mnsenm of Art P-189. 
See also in Index Museums, fable 
Brancusi’s ‘Mile Pogany’, picture 
S-82 

Degas’s ‘Ballet Class’ P-31d, color 
picture P-31c 

Eakins’ ‘Between Rounds’, color pic- 
ture P-33 

Lipschitz’ ‘Prometheus Strangling 
the Vulture’, picture S-83 
Picasso’s ‘Three Musicians' P-34b, 
color picture P-34 

Philadelphia Kavy Yard (League Is- 
land), on Delaware River, estab- 
lished 1876: builds and repairs all 
types of naval vessels. 

Philander .Smith College, at Little 
Rock Ark.; Methodist; founded 
1868; chartered 1883; arts and sci- 

Phllanthropy and charities. See in 
Index Foundations and chanties; 
Social service 

Pldlately (/t-Idf'e-h), stamp collect- 
ins' S-363 , 

Philby, Harry St. John Br.dger (born 
1885), British explor^, bom Cey- 
lon ; various political offices in Meso- 
potamia, Arabia. Trans-Jordan 
Arabian Desert crossed E-456 
Philemon, Epistle to. book of Kew 
'Testament; written by Paul during 
firit captivity at Rome, entreating 
the compassion of Philemon for his 
runawav slave whom Paul has 
converted to Christianity and is 
sending back to his master. 
pmKmon and Baucis (fil-e-mon and 
^ ba'^is). a mythical Phnsjan man 
and wife, described b> in nis 

^fetalnorphoses’, who befriended 


funuer and Mercury, in disguise, 
after alf others had refused; in 
— n+i,— n fhpv were saved from a flood 

wS dLTroyed' their .village; their 

-vra^ changed into a temple. 
Jupitlr Ranted their wish that they 
Vinth die at the same time bj 
mrlUng em ^nfo trees-Baucis into 
i linden, PbUfmo" oak. 

FhiUiarmonic pitch AI-to°o 


Philharmonic Societ.v M-466 
Philip, one of Twelve Apostles; com- 
memorated as saint May 1: A-275 
Philip, the evangelist, one of the 
seven cho.sen deacons of the Jeru- 
salem church (Acts vi, 5) ; preached 
in Samaria; sometimes confused 
with Philip the Apostle. 

Philip I (1052-1108), king of Prance; 
took advantage of quarrels among 
his powerful vassals to enlarge 
crown holdings 
ancestry P-190 

Philip II, Augustus (1105-1223), king 
of France P-190 

aids rising against Henry II H-336 
Paris P-84 

Third Crusade C-520; quarrels with 
Richard I R-149-50 
wins Normandy from England N-243 
Philip IV, the Fair (1268-1314), king 
of France P-190-1 
Boniface VIH seized B-228 
calls first Estates-General E-398 
Knights Templars and C-522-3 
Philip VI (1293-1350), king of France 
P-191 

at battle of Crecy H-445 
PhlUp n (382-336 B.C.), king of 
Macedon, father of Alexander the 
Great and conqueror of Greece 
A-147-8, G-201 
Demo.stheiies denounces D-67 
uses phalanx in warfare W-8 
Philip I (1478—1506), king of Spain; 
son of Maximilian I and Mary of 
Burgundy; right to Castile and 
Aragon through wife Joanna dis- 
puted by his father-in-law Ferdi- 
nand: as father of Charles V, 
founded Hapsburg dynasty in 
Spain : A-496 

Philip H (1527-98). king of Spain 
P-191, picture P-191 
Antwerp revolt A-270 
Armada defeated A-372-3 
Elizabeth I and E-332, 333 
Escorial, built, pictures M-27 
Inquisition S-321-2 
intrigues in Franco P-191, H-339 
longitude calculations L-313 
Madrid royal capital M-26-7 
Mary I of England, wife M-105 
Netherlands revolt W-139, N-120-1 
Portuguese crown seized by P-380 
Philip III (1578-1621), king of .Spain, 
a pious but feeble ruler; final ex- 
pulsion of Moors from .Spain 
(1608-9) weakened the nation and 
started its decline. 

Philip IV (160,5-6.5). king of Spain, 
incapable administrator, reign 
marked decline of Spanish power 
Velfi.oquez and V-439 
Philip V (1683-1746), king of Spain 
grandson of Louis XIV, first of 
Bourbon dynasty P-191, B-265, 

A-497 

Philip, King, the Indian chief Meta- 
com, or Metaconiet (16397-76), sa- 
chem of Wampanoag in Massachu- 
setts; .son of Ma.s.=a.soit : leader of 
King Philip’s War (1676) against 
New England coloiii.sb--; K-46-7 
Philip, Prince, duke of Eiliiiluirgli 
(born 1921), hti.sband of Qticcii 
Elizabeth II of Great Britain 
B-334-334b. pictures E-33ia,T-200a 
Philip, the Good (1396-1467), duke 
of Burgundy; signed treaty of 
Troye.s for France; later aided Eng- 
lish against Fnance. gaining ter- 
ritory : patron of commerce 
founds order at Bruges B-332 
Philip of Swabia (11777—1208), Ger- 
man king and duke of Swabia; 
younge.st son of Frederick Ear- 
baros.sa and member of house of 
Hohenstaufen : murdered while di.e- 
puting. with Otto IV, hi.s claims to 
Holy Roman Empire: 0-430 
Philipp, Isldor (born 1863). French 
pianist and teacher, horn Biida- 


'■encli a, 


lerinan « ; f/em, r/o ; thin, then 
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pest, Hungary; taught at Paris; 
came to New York City 1941. 
Philippe Egalite. See in Index Or- 
igans, Louis Philippe, duke of 
Philippevillo, Aigeria, seaport in n.e.; 
port for Constantine; pop. 40,647: 
maps A-167, A-46 

Philippi ifl-Up'i'), ancient city of n.e. 
Macedonia; named from Philip II 
of Macedon; Epistle to Philippians 
sent to city’s Christians: map M-7 
battle of (42 B.c.) A-472(i 
Philip'pians, Epistle to, book of the 
New Testament; letter from Paul 
to Christians at Philippi reassuring 
them of his prospects of release and 
appealing for unity in their church ; 
probably written at Rome shortly 
before his release a.d. 03. 
'Philip’pics’ 

Cicero C-307 
Demosthenes D-67 

Philippine (fiVl-pen') Islands (Kepub- 
lic of the Philippines), archipelago 
between China Sea and Pacific 
Ocean; 115,600 sq. mi.; pop. 19,234,- 
182; official capital Quezon City: 
P-192-202, maps P-195, A-407, 

P-16, pictures P-192—8, 196—202 
agriculture P-199 

animal life P-194: tarsier T-20, pic- 
ture T-20 

cable connections C-5, 8 
cemetery, U. S. permanent military 
N-166 

children P-197—8, pictures P-196, 197 
cities P-201, list P-192: Manila M-77 
climate P-193-4, picture P-202 
clothing P-198, pictures P-196. 197, 
198, 200 

commerce P-200-1 
education P-198-9, pictures P-197, 
198, 201 

flag F-137, color picture P-136 
forests P-194, 200, picture P-193 
government P-201-2 
history P-201-2 
Magellan M-33 

Dewey and Spanish-American War 
S-324, D-77 

ceded to U. S. by Spain P-201 
Taft T-2 
Pershing P-154 
Quezdn Q-12 

war with Japan P-202, W-269, 268, 
272, 291-2: decorations of honor 
D-39; MacArthur M-1 
independence P-201, 202 
industries P-200-1 ' 

languages P-198 
minerals P-200 
name, origin P-201 
natural features P-192-3 
people P-194: how the people live 
P-194-9; Mohammedan family life 
P-185-19 

products P-199-200, list P-192 
bananas B-46 

coconuts and copra C-374-5, pic- 
tures C-374-5 
mahogany M-46 

Manila hemp P-199, H-332, pic- 
ture R-228 

natural resources, undeveloped 
P-199 

pifia cloth P-269 

public health and sanitation im- 
proved P-198 

relationships to continent, maps 
A-406-7, 411-12 

religion P-198, 196: Roman Catholic 
university, picture P-201 
rivers and lakes P-193 
shelter P-196-7, pictures P-196, S-143 
transportation P-201, 196, picture 
P-199 

vegetation P-194 

Philippine mahogany M-46. See also 
in Index Lauan 

Philippines, University of the P-199, 
picture P-198 

Phllippopolis, Bulgaria. See in Index 
Plovdiv 


Key: cape, dt, far, fast, whqt, fffll; me. 


PHOEBE 


Phillpse, Frederick (1626—1702), 
Dutch merchant in colonial New 
York, born Friesland, Netherlands; 
went to New Amsterdam 1647 
Philipse Manor Y-341 

Philis'tia, ancient country of the 
Philistines in s.w. Palestine P-44 

Phills’tlnes, tribe of ancient Canaan 
P-202 

David defeats D-21 

Phillip, Arthur (1738-1814), English 
naval officer; first governor of New 
South Wales; founded city of Syd- 
ney: A-491 

Phillips, Coles (Clarence) (1880— 
1927), artist, born Springfield, 
Ohio; prominent for magazine 
covers and illustrations depicting 
beautiful young women; pioneer 
advertising illustrator. 

Phillips, Stephen (1868—1915), Eng- 
lish poet and dramatist; dramas in 
blank verse include 'Paolo and 
Francesca’, ‘Herod : a Tragedy’, 
and ‘Ulysses’; ‘Marpessa’ is one of 
best-known poems. 

Phillips, Wendell (1811-84), aboli- 
tionist orator, born Boston, Mass.; 
educated as lawyer; eloquent and 
radical in support of antislavery 
cause; supported W'omen’s rights 
and many other reforms ; introduced 
direct colloquial style of American 
oratory 

abolitionist movement C-3S1: meet- 
ing on Boston Common, picture 
U-381 

women’s rights W-184 

Phillipsburg, N.J., town on Delaware 
River 50 mi. n. of Trenton; pop. 
18,919; r.r. shops, iron and steel 
products; silk mills: map N-164 

Phillips E.xeter Academy, boys’ school 
at Exeter, N. H.; founded 1782. 

Phillips Gallery, Washington, D.C., 
founded 1918 as a museum of mod- 
ern art and its sources: collection 
inciudes paintings by contemporary 
and earlier Ameriean artists and 
by European artists of four centu- 
ries, and is housed in the former 
home of Duncan Phillips (art critic, 
born 1886), founder and director 
of the gallery 

‘Maine Island’, by John Marin, color 
picture P-37 

Phillips University, at Enid, Okla.; 
Discipies of Christ; founded 1907; 
arts and sciences, Bible, business 
administration, fine arts, home eco- 
nomics; graduate seminary. 

Philipotts (fil'pdts), Eden (born 
1862), English novelist, born in 
India, the son of an army officer; 
educated in England ; tried acting, 
and was in business for 10 years; 
wrote poems, plays, and mystery 
and historical novels but is best 
known for stories of Devonshire 
country and people (‘Children of 
the Mist’ ; ‘Sons of the Morning’ ; 
‘The Jury’; ‘Widecombe Fair’; ‘One 
Hundred Sonnets’). 

Philo, or Philo Judaeus (.fi'lo g\t- 
de'us') (20 B.c.-A.D. 40?). Hellenis- 
tic- Jewish philosopher; lived in 
Alexandria; sought to harmonize 
Greek philosophy and teachings of 
Moses. 

Philology ifi-l6Vo-gi') L-98. See 
also in Index separate languages, 
as English language. French lan- 
guage, etc. 

names N-2a— 3, pictures N-2a— 3 
semantics L-98a, C-424p— It 
slang S-194 

Philomel (.fil'o-mel) , or Phllome'Ia, 
poetic name for nightingale. Philo- 
mela, in Greek mythology, was sis- 
ter of Procne (prok'ne), wife of 
Tereus, king of ‘Thrace; in revenge 
for their wrongs the sisters killed 


Itys, Tereus’ son, and served him as 
food to his father; the gods pun- 
ished them by turning Procne into 
a swailow and Philomela into a 
nightingale. 

Philosopher's, stone, mythical sub- 
stance with miraculous power.s 
sought by alchemists C-221, A-145 
Philosophical Society. See in Index 
American Philosophical Society 
Philosophy (fi-l6s'6-fi) P-203-4 
American philosophers P-204 
English philosophers P-204 
ethics E-400 

French philosophers P-204 
German philosophers G-84-5, P-204 
Greek philosophers G-202, G-211-12, 
P-204 

psychology once a branch of P-426 
Roman philosophers P-204 
Scholastic P-204, W-211 
Phlneus (.fin-yUs' or fln'e-us), in 
Greek mythology, Thracian king; 
tormented by Harpies H-271 
Phlps, Sir William (1651—95), Amer- 
ican sea captain, royal governor of 
Massachusetts (1692-96); an il- 
literate shepherd and ship carpen- 
ter in his youth, he rose to baron- 
etcy by raising a Spanish treasure 
ship sunk off Bahama Islands 
(1687); led successful surprise 
attack on Acadia, but was defeated 
by Frontenac at Quebec (1690). 
Appointed governor of Massachu- 
setts through influence of Cotton 
Mather, he suppressed witchcraft 
trials and built fort at Pemaquid, 
but otherwise so incompetent that 
he was recalled; died in England 
before trial was held. 

Phiva, Greece. See in Index Thevai 
Phlegetlion (.fieff'S-thon) , in Greek 
mythology, a river of fire in the 
lower world. 

Phloem (flo'em), inner bark of tree 
P-292, picture T-179 
Phlogiston (flo-gis'tdn), “fire sub- 
stance” supposed in 17th and 18th 
centuries to exist in combustible 
bodies and to be lost on combustion ; 
theory refuted by Lavoisier: P-73, 

Phlox (fi6ks), a garden flower P-204 
how to plant, taile G-17 
pollen grain, pictures F-18B, P-204 
sweet William P-204, color picture 
F-171 , 

Phlox family, or Polemoniaceae (poi- 
e-mo-ni-d'se-e) f a family of plains 
and small trees including the 
phloxes, cobaeas, gilias, birdseyes, 
skunkweed, and Jacobs-ladder. 
Phnom Penh, Cambodia, Indo-China. 

See in Index Pnom-Penh 
Phobia, an abnorraai fear 
psvchoanalysis in treatment 
P-4245-6 

Piiohos (.fo'bos), sateliite of Mars 
P-284 

Pliocion (/d’s/ii-dii) (4027—317 B.C.), 
Athenian general, opponent ot 
Demosthenes and the anti-Mace- 
donians, virtual ruler of Athens for 
a time after Chaeronea; finally 
forced to drink hemlock for alleged 
treason. 

Phoeis (/6'sis), ancient district m 
central Greece; chief mountain, 
Parnassus; took part in Sacred 
War (357-346 B.C.) and was con- 
quered by Philip of Macedon; con- 
tained shrine of Delphic Oracle. 
map G-197 

Phoebe (/8'5e), in Greek mythology, 
name given to Artemis (Diana) as 
a moon goddess; also, poetically, f 
the moon; feminine form oi 
Phoebus. , , . „ 

Phoebe, a bird of the flycatcher fam- 
ily F-190, picture F-190 
Phoebe, satellite of Saturn P-284 


yet, fern, there; >ce, bit; row, won, for, ndt, dp; efire, biit, rjfde, fall, bilrn; o«li 
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PHOTON 


Phoebe lamp, or Betty lamp L-SS, ‘pic- 
ture A-203 

Fboebns (/e'bws), “tile bright,” in 
Greek mythology, name given to 
the sun god, Apollo, and also, po- 
etically to the sun. See also in Index 
Apollo 

Phoenicia, country along Mediterra- 
nean coast of ancient Syria, map 
P-166 

Phoenicians, Semitic race inhabiting 
Phoenicia P-204—5, picture P-205 
alphabet A-177, 178, 179, P-205 
arts and industrie.s P-205 
colonies P-205, C-389-90: Carthage 
C-129; Cyprus C-534; Malta 
M-60; Sicily S-176 
exploration and commerce P-204—5: 

Britain T-138, B-357 
geographic knowledge G-45 
glassmaking G-123 
language H-326 

religion P-205: Baal and Astarte 
B-1; Gehenna J-335 
ships and navigation S-149-50, N-79, 
P-206, pictures N-73, S-153, P-205 
Phoenix (fe'niks), in Greek legend, 
Achilles’ teacher A-8 
Phoenix, Ariz., capital, in s. center of 
state; pop. 106,818: P-206, maps 
A-363, 11-252, picture P-206 
Capitol, State, picture A-345 
Salt River project 1-251 
Phoenix, a constellation, chart S-378 
Phoenix, fabulous sacred bird of an- 
cient Egyptians, said to come out 
of Arabia every 500 years to Heli- 
opolis, where it burned itself on 
altar and rose again from its ashes 
young and beautiful; symbol of 
rising sun and of immortality. 
Phoenix Islands, eight small Islands 
— Birnie, McKean, Phoenix, Hull, 
Sydney, Gardner, Canton, and 
Enderbury — south of the equator 
and east of the Gilbert Islands; 
area 16 sq, mi.; pop. 984. They 
belong to Gilbert and Ellice colony, 
but in 1938 Great Britain and 
y. S. agreed to 50 years of 
joint control of Canton and Ender- 
bury for commercial air bases: 
map p-17 

Phoenix Park, near Dublin D-157 
Phoenixville, Pa., iron and steel 
manufacturing borough on Schuyl- 
kill River 23 mi. n.w. of Philadel- 
phia; textiles, bridges, hosiery, ce- 
ment blocks, rubber; pop. 12,932: 
map p.133 

Pholidota (fol-i-do'ta) , order of mam- 
mals M -62 

Pliolto'ta, or shaggy plioliota, a mush- 
^ room, color picture M-456 
^’*m'’etit's (from Greek terms meaning 
to .speak” or “to sound”), a .science 
_ of the sounds made in speech 
m English spelling S-335 
noncvision, use in television T-53 
thoaodeik (fo'nd-cUk) . an instrument 
which pictures sound waves 
■ ound Avaves, diagrams S-240 
I honogram, in writing W-310-310a 
loiiograpli, gramophone, or grapho- 
Plione, instrument for recording and 
reproducing sound P-206— 8 , pictures 
P-207, E-236 
nictating machine D-87-8 
transcriptions for radio R-48 
innog'raphy, writing by sound, ba- 
sis of .shorthand S-166-7, pictures 


_ S-166 

^ Science of speech sounds 

Jj-98a 
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ttor'sis), in Greek mythol- 
a sea god, father of Gorgons, 
PI and other monsters. 

ormio (/or’jui-6), Latin comedy by 
first produced in 161 B.C. 
amed from chief character, a 
parasite. 


Phosgene Uos'gen'), or carbonyl 
chloride, a poison gas C-208 
Phosphate (fos'fat}, a salt of phos- 
phoric acid. See also in Index 
Phosphate rock 
breadmaking, use in B-295 
calcium C-18, F-55 
fertilizer F-55: production, picture 
P-14 

ion, table C-216 
mineral forms M-265 
monocalcium, in baking powders 
B-18 

Phosphate rock, chief source of phos- 
phorus fertilizers P-209, M-265, 

F-55 

deposits; Florida F-152, T-9, picture 
P-164; Idaho 1-23; Pacific Islands 
P-9, picture P-14; Tennessee T-58; 
Tunisia T-207 
mining, pictures F-164, P-14 
Phosphor (/os' for), or Phos'phorns, 
name given by Greeks to morning 
star; same as Roman Lucifer; in 
Greek mythology, the son of Eos 
(Aurora) ; at first considered to be 
same as Hesper, the evening star; 
later believed to be his brother. 
Phosphor bronze B-329 
Phosphorescence (fos-for-cs'ens) , the 
emission of light without sensible 
heat after exposure to light or other 
forms of radiation; term often ap- 
plied to luminescence of living or- 
ganisms; P-208 
deep-sea animals 0-330 
fireflies F-92 
glowworms P-92 

luminescence distinguished P-208 
protozoa P-208 

Phosphor'ic acid, a compound of hy- 
drogen, oxygen, and phosphorus 
(HaPOi); forms pho.sphate salts. 
See also in Index Phosphate 
Phos'phorns, a soft yellowish element 
that bums at a low temperature 
P-209, tables P-161, C-214. See also 
in Index Phosphate; Phosphate rock 
alloyed with bronze B-329 
antidotes P-341 

earth’s crust, percentage in, diagram 
C-216 

electronic structure, diagram C-213 

foods containing M-252 

grenades contain, picture C-208 

matches 51-140 

plants require F-55 

protoplasm contains B-145 

radioactive isotope R-54 

red P-209 

soil requires S-229 

sources P-209 

yellow P-209 

Photins ifd'slii-us) (8207-891?), By- 
zantine prelate and .scholar, patri- 
arch of Constantinople; most im- 
portant work is ‘Bibliotheca’, or 
‘Myriobiblon’. a collection of ex- 
tracts from 280 Avorks of classical 
authors, originals of Avhich arc 
largely lost; also compiled ‘I,exicon 
from older Greek dictionarie.s. 
Photoelectric dcA'ices P-209-10a, pic- 
tures P-209—10 

electronic rat trap IL77 „ 
Photoelectric effect P-209, E-344C, 

P-235, R-30e, picture R-30e 
Einstein explains E-344f/ 
Photoengraving P-210a— c, P-414, pic- 
tures P-210b— d 
color engravings P-210d 
color printing C-398, 400, color pic- 
ture C-399: engrax-ings P-210d 
communication extended by C-424c 
potassium bichromate used in C-301 
Photoflasb bnlb, in photography P-215 
Pliotoflood,lightin photography P-215 
PhotogranAB, picture P-216 
Photog'rapby P-211-27, pictures 
P_211-18, 221-6, color pictures 

P-219-20 

aerial: exploration aided by E-454: 
from 100-mi. altitude, picture 


E-179; map making 51-268, E-454, 
R-28 


astronomical A-442-3, 0-324, 325, 
326, picture A-436 
bibliography H-396, P-227 
blueprint B-212: paper, picture P-216 
cable, photographs C-6 
camera C-53, P-212, 221-3, 227: pin- 
hole, picture P-217; undenvater, 
picture A-279 

color P-224-5, 1-203, color pictures 
P-219, 220. See also in Index 
Color photography 
communication extended by C'424c 
copjwight of prints C-476 
developing P-213-15, 221 
enlarging P-215 

exposure P-212, 222, 224: light 

meter P-210o, 224 

film P-224—5. See also in Index 
Film, photographic 
filter P-224 

flashlight B-352, P-215 
history P-225~7 
“hypo” P-221, S-225 
infrared rays 1-149 
kite K:-53 

lens P-221—2, L-164— 70, diagrams 
L-165-9: hoAV image is formed on 
film, picture P-216 
microfilming 51-230-1 
microscopic subjects. See in Index 
Photomicrograph 
motion picture 51-416—24 
nature study Avith camera; birds 
B-188, 190; undersea life, picture 
A-279 

neAvs N-192, pictures K-191 
orthochromatic film P-224 
panchromatic film P-224 
photoengraving P-210rf-e, pictures 
P-210b-d 

photogravure P-414a. P-210c 
photolithography P-414a, P-210c-d 
photomicrography. See in Index 
Photomicrograph 

printing P-215, pictures P-215, 217 
print papers P-225 
radio and Avire transmission T-45, 
picture T-45 

stroboscopic camera stops humming- 
bird’s wings, picture H-444 
submarine (under AX’ater) E-455, 
pictures 0-331, A-279 
television T-50-5, iJictures T-50-4fI 
typesetting by, picture C-424e 
ultraviolet rays U-234 
uses P-227 

PhotograA’ure i fo-to-gra-vur’) , en- 
grax-ing process P-414a, P-210c.‘ 
color engravings P-210d 

Photolithog’rnphy P-210C— d, P-414a; 
color engravings P-210d 

I’hotom'etcr, for measuring intensity 
of light L-228-9. B-352 

I’hotom'etry, measurement of illumi- 
nation L-228— 9 


Pliotomi'crograpb. photograph through 
a microscope 51-235, color picture 
51-235 

algae, color pictures A-153 
amoeba, jn'etttres A-236b 
bacteria, pictures B-12— 13 
cell dix'ision, color picture B-149 
diatoms, pictures 51-233, A-236b 
disease microbes, pictures D-102 
feather, picture P-46 
floxvers, pictures F-182, 183, 186 
insects, pictures P-189 
molds, picture 51-247 
ultrax'iolet ray 51-236 
Photomontage ffo-t6-m6n-tdth'), in 
art, use of one or more mounted pho- 
tographs as Integral parts of a com- 
position; often combined Axith 
hand-draxx'n elements to make a de- 
sign ; sometimes made up entirely 
of assembled photographs. See also 
in Index Collage; 5Iontage 
Pboten, in physics. See in Index 
Quantum 


^French u, German M,-i/em,^o; t 7 tin,«!en;n=French nasal (Jean) ;g7i=Prench j (c in azure) ;/: = German guttural ch 
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I’liotopei lodihm, the respoiise of an 
oig^anibm to the relatne amount of 
light vhich it recenes daily 
plant phisiology P-295 
theoij of migration M-243 
IMintoseiisitization, or light seiisUiiitj 
P-338 

I’lio't ospliere, light spheie of sun S-452 
Photobtats P-227 

I’hotosi ii’tliebis, in plants formation 
of caibohj diates from carbon di- 
oxide and Matei by sunlight and 
chlorophjll P-293-4, 295, 11-146-7, 
148, diagiam N-46 
enz\mes aid E-389 
leaf structuie J^-lSl 
research m P-309-10 
science and P-309-10 
Pliototlienipj . Bee m Index Light 
thei ap\ 

Pliotot'ropibm 
amoeba A-237 
insects I 160 

plants P-296, 306, L-161-2 
Phototube, 01 photoelectric cell 

P-209— 10a, 7iic(i()es P-209—10 
glow lamp E-318 
selenium cell compaied S-gs 
space charge E-SlS 
Phrase, in grammar S-101 
adjectne P-407 
adceibial P-407 
pi epositional P-407 
Phrase, in music See in Index JIusic, 
table of musical terms and foinis 
Phreiiol'ogs , studs of the size and 
shape of the skull as iiidicatne of 
mental faculties P-227 
Plirjgia (/) ancient counti 1 of 

w Asia Minor, extent \aried at 
different periods oteriun b> Cim- 
merians 7th centurv B c , later ruled 
bj Lcdia Persia Macedon Rome, 
music and orgiastic rites influenced 
Gieeks maps G-197, P-156 
I’ln coPog\ , branch of botany that 
treats of algae See also in Index 
Algae 

l*h> comt cetes (fi-ho-mi-se’tce) a 
class of fungi resembling algae but 
lacking chloiophjil F-316, Htfct- 
ence-Outhne B-264 
mildews downt and black molds 
M-248 

l’h> copln til (fi-ko-fi'ta ) , plant ph\ Itiiu 
comprising the algae Reference- 
Onthne B-264 See also in Index 
Algae 

Ph\ te, Uniifan (1768—1854) Amer- 
ican furnituie makei born near 
Iineiness bcotland, mo\ed to 
America 1783 opened shop in Aew 
T.ork Cite 1790 used lere as a fa- 
eoiite motif in designing furniture 
furnituie 1-181, pictme 1-183 
Z*heIloxera (fil ok sera'll or grape 
aphid, destructive parasite G-156, 
156 

I*hj logenetic tree A-252, pictme A-251 
Phe logeii} (ft-lou e 111 ) evolutional} 
history of a biological group 
paiallels rehearsed in animal em- 
bi 5 os E-451-2 
plants B-262 

Phj’liiin (from the Gi eek meaning 
"tube’ ) a major division in biolog- 
ical classification A-251— 2, B-162 
Phjsit, or laxative, a medicine H-302 
Phvbieal chemistrv , covers border line 
between physics and chemistry 
C 219-20 See also in Index Chem- 
istrj Physics 

Ph> sical examination H-302 
Plijsical geograplij, defined E-180, 
G-45 See also in Index Earth 
Phv sical inventory 1-143 
1*11} sical training P-227—8. See also 
in Index Athletics Sports 
ancient Greece sculpture influenced 
by G-203 

hjgienic value of exercise H-306 
Tapan s svstem W-307 


kindergai tens and nurserj schools 
K-44 

posture, correct pictures P-228 
violent exercise harmful H-314 
Phj si'cian, work of lM-164— 5, picture 
M-164a 

family doctor M-164 
training internship H-4296,M-164a-b 
Phj siclan’b Tale, in Chaucer's ‘Canter- 
burj Tales’ C-203 

Ph} s'lcs, science of matter and ener- 
gj P-229-38, pictures P-229-31, 
233—6, Rcfcience-OutUnc P-237—8 
See also in Index iirincipal topics 
listed below 

astropliv SICS A-442, 444, 0-326 
atoms A-456— 70, ptetmes A-456— 9, 
461-3, 465-9, tables A-460, 464, 
470 

bibhographj P-238, H-395-6 
branches P-229-30 
chemistiv, i elation to C-209, 222 
coloi C-395-400 

electricitj E-293— 309, pictmes 

E-293-308 

electiochemistr} E-316, E-301 
electiomagnetism E-303-5 
electrons Sec in Index Election 
energj E-344-5, pictmes E-344- 
344b, c, table E-344t. 
ethei theoi} E-400 
fi letioii F-296 

gases piopeities (pneumatics) 
G-28-30, P-330, pictmes G-28-9 
gravitation G-170-3, picluiLS G-171- 
2 

heat H-315— 20, pwiints H-315— 19 
historj P-231-6 

ions and ionization 1-205-6, dia- 
rjiams 1-206-6 

light (optics) L-227-35, pictmes 
L-227-31, 233-5 

iKpiids pioperties (hjdrauhcs) 
H-456— 8, ■\V-60— 4, pictmes H-457, 
■\V.61-2 

magnetism M-41-3, pielmcs M-42-3 
niattei M-142a-/i, pictmes M-142n-/i 
mechanics M-168-62, pictmes 
M-158-62 

new (modem) phjsics P 235-6 
Aobel prize winneis Sec in Index 
Nobel prizes table 
phototube and devices P-209-10a, 
pictmes P 209-10 

ladiatioii K 29-32, pictmes R-29, 
30O-2 table R-30 

radioactiv It} R-52-5, pictmes 
R-52-4d 

relativitv theoiv R-98-101, dmpi ams 
R-98-100 

sound (acoustics) S 236-40, dia- 
yiams b 237-40, giciph S 238 
space travel contiibution to b-309 
unified field theorv R 101, E-286 
wave motion W 75—6 
X ra}s X-328-32, pictmes X-328-9, 
331-2 

Phjsiocrats (/c: t-o-ki ats) (from the 
Greek meaning 'rule b} nature’ ), 
a group of Trench jihilosophers and 
economists followers of Fiangois 
Quesiiav (1694-1744), held that 
true wealth ("surplus value') is 
created onl} b} agi iculture and 
mining that manufacturing which 
mei el} „ives i iw inatei lals a nev\ 
foi m IS sterile ’, believed 111 laissez 
faire (that man secoiioinic activities 
should be free fiom state contiol) 
originated them y of ’ single tax 
on land values 

Pliv siogiiomv (/i~-i-or/'no-HU) ait of 
reading mental and chaiacter 
tiaits b} bodil} forinatioiis espe- 
cially bv features of the face, 
treated bj Aristotle, now consid- 
ered a pseudoscience 
Plij siog'raphj , defined E-180. See 
also in Index Earth 
Physiolog'iciil rhemistrv B-145— 6 
PhjhioPogj P-238-47, B-151-2, Refei- 
ence-Outline P-246 See also in 
Index -tnatoniv Biology IIv giene 


and chief subjects listed below 
absorption P-244 
assimilation B-146 
bibliography P-247 
biochemistry B-145-6 
bioluminescence P-208 
blood and circulation B 207-10, pic- 
tmes B-207-9, heait H-311-14, 
P 436, coloi pictmes H-311-14, 
pulse P-435, H-313 
bodv heat 0-435-6’ chennsti} of 
B 146; skin regulates b'-193 
bone B-226-7, pictme B 226 
cell unit of body structure C-169-61, 
pictm cs C-160-1 

child development See in Inder 
Child development subhead phv si- 
cal giowth 

circulation H-311-14, B-210, coloi 
pictmes H-311-14 
defined P-238 

digestion D-90-2, diac/icims t) 90-lb 
enzvmes E-388-9, table E-389, 
pepsin P-144, stomach S-400-1, 
dtacjicim b-400 

emotion affects body E-340b 
energv pioduction B-146 
excretion B-146 kidneys K-3g, skin 
S 193 

glands and tlieir w ork G-118 duct 
less glands H-424— 6 , dianiani 
H-425 

habits H 240 

hormones H-424-6, diagram H 425 
isotopes aid study of life processes 
A-470 

light chemical effects L-235 
lymph and lymphatic svstem P-244 
metabolism B-146 

muscles M-452-4, B-146, pictmes 

M-453— 4, coloi pictmes P 239-40 
neivous svstem N-110-13, pictmes 
N-111-13 brain B-279-83, pic 
titles B 279, 281-3 
Nobel piize vvmneis Sec in Index 
Nobel prizes table 
nose N-305-6, pictme N-305 
nutrition L-224, P-238, r-216-17, 

cliai ts P-211, 216 

organs and then functions P-238-46 
oxidation B-146, O 435-6 
plant P-245-6, B 262, Rcfcirncr- 
Outline B 264 processes P 287-98 
306-10, N-46-51, borne expoii- 

ments for studvmg P 298-301 
piotoplasm B 151 colloidal natuie 
B-145-6 

pulse P-435, H-313 
reflexes R-89-90, B-279’ experinien 
tal studv ;)icf 111 e P-428 
respiration R 117—18, pictmes R 117 
sensation and perception S 99-100 
pictm e S-99 

hearing ear B-170-1, pictmes 
E-170-1 

senses and the cortex of the brain 
B 280-1, pictme B-282 
sight eye E-459— 62, jnctuics 

E-459-61 

smell .S-200, N-306 
taste T 23 tongue T-147 
tomb T-158-9 
sleep S 198—9 
voice V-516— 17 

watei in bodv function AV-61; pro- 
portion W 60 

woik and fatigue W-199-200 
Pbvsostcgm (fi so-ste'gi-a) or false 
drngniiheiid, a genus of peienmal 
plants of the mint familv native to 
N 4-mei ica Gi ow s to 4 ft foi iiimg 
chimps Ins sjukes of small pinP” 
flowers Common false di iBonlieaii 
oi ohedient jilant is J’ i n anuana > 
lion s heart is P denticiilata 
Phv 'toHagella'f.-i, gioiip of iimcelluiai 
animals containing chloropnyn 
often considered plants (1 olvo- 
cetJ GS ) 

Plij tolnrcarene See m Index Poke- 
Tiv eed faniiU x 

Pi (pi) a Gieek letter (wutten r) 
in niatliematic'x ^1-150 


Ke> : cfjpe, «t, fai, f«st fflU, me, >ct fcin theie, ice, btt, row, won, lor not do, c^ae, but, r?/de, fyll, bnin, out, 
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I’iacen/a (j)r-!iii-c]ir vt'sii') . fortified 
town in n.-central Italy on Po 
River; pop. 49,527; founded by 
Romans as Placentia 218 b.c.; a 
leading town of Lombard League 
in Middle Ages; map E-425 
ria mater (pi'a ma’ter), of brain 
B-280 

Piaiikasliaw, Indian tribe of Algon- 
quian stock, once branch of Miami; 
controlled lower IVabash Valley. 
Piano (pi-iin'o, al.so pi-ii'no), or 
pianoforte (pi-iin-o-for’tc or pl- 
(hi'd-Jorl) P-247-51, M-470, pic- 

tures P-247-51, M-471 
concert pitch M-4685 
international pitch M-4681) 

.Janko keyboard P-250 
key.s black and white, reason for 
11-4685-9 

niii.sieal development promoted by 
P-250-1, B-10 

notes and octaves P-249, diagrapi 
11-4687; 

philharmonic pitch 11-4685 
pitches of notes S-238, 240 
player piano P-250 
range of notes S-238, P-249 
string.s P-248-50, .S-238 
tuning ir-469 

Piano, pianissimo, and planisRissimo. 
.S'ee ill Inde.r Music, table of musical 
terms and forma 
Piano accordion M-472 
Pianoforte. See in Index Piano 
Piasa bird, a legendary man-eating 
mon.ster which, according to the 
mini Indians, would .swoop down 
and carry off hunters. A picture 
of the bird on a cliff overlooking 
the Missi.ssippi was seen by Mar- 
quette and Joliet on their trip down 
the river in 1673. This picture, 
north of Alton, 111., was destroyed 
in quarrying operations in 1870. A 
reproduction, painted in 1924, was 
blasted away in 1950 for the Mc- 
.Idams Memorial Highway. The 
present picture (30 by 17 ft.), 
painted in 1952 on a high cliff, over- 
looks both highway and river. 
Piassava (.pe-g-sii'vg) , fiber from a 
palm grown in Brazil (Attalca 
fnnifera) and Africa (Raphia vina- 
lera) ■ used in making ropes, saihs, 
mats, and brushes; African pias- 
sava inferior to Brazilian ; other 
fibers also known as piassava 
Bahia piassava, table F-63 
Piaster (pi-ds'tcr) , a coin formerly 
worth about 47 cents in French 
Indo-China, about 5 cents in Tur- 
key and Egypt, 8 cents in Sywia; 
later monetary unit of Turkey, 
historical value 4W. cents, 
^'“^korsky (pe-dt-e-sj6r'sl;e) , Gregor 
(born 1903), American cellist, born 
Lu.s.sia; appeared in concerts in 
Gussia at age of 9 ; toured through- 
Europe, and from 1929 in Amer- 
-®^i.nead of violoncello dept., Curtis 
.,. bstitute, Philadelphia, from 1942. 
formerly Piauby (ppou-e’), 
07 ®tate. touching n. seacoast; 

.sq. mi.; pop. 1,045,696; cap. 
fere.sina; B-291 

(P®"77n''Ud), river of n.e. Italy; 
*b Carnic Alps and joins Adri- 
20 mi. n.e. of Venice; 
,'®!?kth 130 mi. 

P World War I ■W-228, 230-1 

islf-i ^Vyat'se) , Giu&eppe (1746— 
Italian astronomer, discov- 
asteroid (Ceres) A-426 
<-T^-lca'bija) , Francis (1879- 
c ®”bh artist, born Paris; 
ns .*'’'.st as impressionist, later 

,bbji_^t; then became one of 

I’ic't 


leaders in surrealism. 


ritif'^’ fighting, a horseman 


With 


a wooden rod tipped with 


.steel, called a "pica,” with which 
he torments the bull. 

Picard ( pe-A'd ?•' > , Jean (1620-82), 
French astronomer 
measures a degree of latitude, dia- 
gram E-193 

Picardy (jiilc'dr-dt) , old province of 
n. France; contained towns of 
Amiens (capital) and Boulogne, and 
battlefields of -A.gincourt, Crdcy, 
Saint-Quentin: map F-270 
World War I. battle 1916 S-236 
l*icarpsqiie ipth-g-resiy) iiox'cl X-311 
Picasso (pr-l'ii’so) . I’alilo (born 
1681), Spani.sh painter, born Mala- 
ga, Spain; lived in Paris; one of 
leaders of postimpre.ssionist school ; 
pioneer in cubism; reverted to 
naturalism, later did abstract 
liainting: S-82, P-34b, D-140c 
‘Head of a Woman’ D-140C, picture 
D-liOc 

‘Three Musician.s’ P-34lij color pic- 
ture P-34 
Pi'ca t.vpp T-228 

Pic‘cadiII,\' Circus, London. England 
L-305, map L-300, picture L-306 
Piccard (pe-1cdr'), Augnste (bom 
1884), Swiss physicist, born Ba.sel, 
Switzerland; professor Cniversity 
of Bru.ssels, Belgium, after 1922; 
noted for balloon ascents into the 
stratosphere and for descents into 
the ocean depths; with son, 
•lai'Ques I’lccnrd (born 1022?). set 
new depth record Sept. 195.3: B-36 
0-328, E-455 

Piccard, Jean Felix (born 1884), 
American chemic.al and aeronauti- 
cal engineer, born Basel, Switzer- 
land. twin brother of Auguste: 
became V. S. citizen 1931: most 
noted for researches in explosives. 
Pic'colo. a small flute W-189, picture 
jr-471 

range of, diagram M-4685 
Piccolomini ipeJc-bo-lo'me-nc) , Aeneas 
.S> Ivins (Pius II) (1405-64), pope 
r-276 

I'iccolomini, Ottavio, Prince (1599- 
1636), duke of Amalfi, born Flor- 
ence: general in Thirty Year.s’ War; 
in German Imperial and Spanish 
service; attained rank of field mar- 
shal ; while in Wallenstein's army 
was instrumental in effecting this 
general’s downfall by joining in a 
conspiracy against him; made a 
prince 1650. 

Picea (pis’e-a), the spruce genus of 
trees S-358 

Pichiiicba (pc-chcn'cha), volcano on 
w. slope of Andes near Quito. 
Ecuador (highest peak 15,918 ft.); 
battle between revolutionary patri- 
ots and Spaniards which freed 
Ecuador fought on slopes 1822. 
Picliola (pe-c/td’ld), lake in native 
state of Udaipur. India 
island palaces 1-65 
Picidae (pis't-dc), 

family' W-189 . , . , , 

Piciformes (pis-i-for mez), an order 
of sharp-billed birds, compri.smg 
woodpecker.?, flickers, sapsiickers, 
toucans, barbels. 

Pick, Lewis -Vndrew (born 1890), L.S. 
Army officer and civil engineer, 
born Brookneal, Va.; with V . 
Glenn Sloan, author of Pick^loan 
plan for Mmsouri basin; m V orld 
War II won Distinguished Service 
Medal for building Stilwell Koad 
(calTed "Pick’s Pike’’); retired 
as lieutenant general 19o„ 
Pick-Sloan plan 

Pickens Andrew (1739— 181 1 ). soldier, 
born Paxton, Pa.; brigadier general 
of South Carolina troops in Revohi- 
tienarv War; distinguished him- 
self at'Cowpens and Eutaw Springs: 
member of South Carolina legi.sla- 


the woodpecker 


=Frenchn. German fi;pem,po: f7iin,<7ien:«=French nasal (Jean) ;gft_French 


ture 1783-94 and 1801-12: in Con- 
gress 179.3-95. 

Pickens. Francis Wilkinson (1805- 
69). American statesman, advocate 
of states’ rights; as governor of 
South Carolina (1860-02) de- 
manded surrender of Fort Sumter 
and ordered erection of artillery bat- 
teries which caused its surrender. 
Pick'erel, fish P-256, F-115 
Pickerelwecd, or pondweed W-67, 
color picture P-286 

I’ick’ering. Fdwaril f'linrles (1846- 
1919), a.stronrimer, liorii Boston. 
Mass.; great-grandson of Timothy; 
.studied light and spectra; in 1891 
set up station at Arequipa, Peru, to 
study stars. 

I’ickering, Timothy 71745—1829), 
state.sman. born Salem, M.ass. ; 
member of Essex Junto and Hart- 
ford Convention; as secretary of 
yvar (1795) estalilished West Point 
Military' Academy. 

Pickering, William Henry (1858— 
1938), astronomer, brother of 
Edward C.. discovered Phoebe and 
Themis, 9th and 10th satellites of 
Saturn ; work in planetary photog- 
raphy and photometry'; helped 
Edward .set up ob.servation station 
at Arequipa, Peru (1891). 
Pickersgill, Mary Young, flagmaker; 
in 1814 made the flag which in- 
spired Francis Scott Key to write 
the ‘Star Spangled Banner' ; made 
banners and pennant.? for the clip- 
per ships of Baltimore. 

Picket, in strike L-70c, picture L-70a 
Picketing, the practice of trade unions 
of placing watchers near the en- 
trance of factories or other places 
of employment to dissuade non- 
union workers from accepting em- 
ployment during a strike. 

Pickett, George Edward (1825—75), 
Confederate general, born Bich- 
mond. Va. 

defeated at Five Forks .S-147 
Gettvsburg G-106, map G-105, pic- 
ture C-330 

San Juan Island W-48 
Plckforil, Mary, stage name of Gl.ady.s 
Smith (born 1893). .American 

motion-picture actre.s.s. born To- 
ronto, Canada: made stage debut at 
5; later appeared in D.avid Bela.s-co 
productions; turned to motion- 
picture work; married Douglas 

Fairbanks 1920. divorced 1935: mar- 
ried Charles (Buddy) Rogers 1937 
(‘Tess of the Storm Countr.V ; 

‘Cinderella’: ‘Daddy Long Legs’: 
‘Coquette’, for which she won Acad- 
emy award in 1929) .- picture 51-433 
Pickles, made from cucumbers C-529 
I’ick-SIoan plan, government plan for 
harnessing the 5Iissouri River and 
developing the land and water re- 
sources of the valley M-3255-6, 

map M-325a— 5 

Picktiiall. Marjorie Lowrey Christie 
(1883-1922), Canadian jioet and 
novelist, born in England; best 
known for poetry- (‘Drift of Pin- 
ion.?’: ‘Wood Carver’s Wife’; ‘An- 
gel’s Shoes’, short stories). 

‘Pickwick Papers’, novel by Charle.s 
Dickens D-83, 84a, b, 86, picture 
D-84 
Picnic 

family picnic, picture P-18a 
I’Ico tpe'bu). island anfl mountain of 
-Azores A-542 

Pico, mountain opposite Sugar Loaf 
on harbor of Bio de .Taneiro. 

Pic'ric acid, a yellow, crystalline, or- 
ganic acid, used in manufacture of 
explosives E-458 

Pictograph, in ancient times W-310, 
picture W-310a 

I’iclogrnpli (Isot.vpc). visiinl-educ.a- 
j Iz in azure) ;s: = Gerraan guttur.al ch 
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tion device developed (1925-34) 
Viy Otto Neurath, sociologist of 
Vienna 

altitude and vegetation B-215 
animals, average life spans A-249 
Canada, occupations C-66 
China: area and population com- 
pared vvith U.S. C-261 
Great Lakes shipping G-183 
health: conquest of disease H-309 
immigration 1-45, 46, 47 
Latin America : use of land in South 
America S-246 

occupations: Canada C-66; United 
States U-315 
population 

China and United States compared 
C-261 

South America, use of land S-246 
tools, development of T-151 
United States 

Great Lakes shipping G-183 
immigration 1-45-7 
occupations U-315 
population 

area and, compared with China 
C-261 

vegetation and altitude E-215 
wheel, development ■W-119-20 
Piets, people of disputed origin 
early inhabitants of Scotland S-64 
Shetland Islands S-148 
Pietiire books for children L-207— 9, 
L-269-76, pictures L-269, 271, 

273-5 

bibliography L-210-16B 
reading readiness, aid in R-83-4 
Pictured Rocks, in Michigan, on Lake 
Superior M-219 

Picture writing ^1-310— 310a, pictures 
W-310-310O. See also in Index 
Hieroglyphics: Ideographic writing 
Aztec, pictures A-543, 544 
Indians I-108a, picture C-326 
Sumerians B-6a. 

PIciirls (pih'u-ris), a pueblo about 40 
mi. n.e. of Santa Fe, N. M.; Picuris 
people belong to the Tanoan lan- 
guage group of Pueblo Indians. 
Pidgin (plff'in) English, or Pigeon 
Englisii, a jargon consisting chiefly 
of corrupted English words used 
in communicating with Chinese in 
Chinese ports and the Malay Penin- 
sula; pidgin from Chinese corrup- 
tion of word "business.” 

Piece of eight, popular name, in 
English-speaking colonies of Amer- 
ica, for the old Spanish silver dol- 
lar or peso, which was marked with 
the figure 8 to indicate that it was 
worth 8 reals. 

Piecework, system of payment based 
on work done (piece rate) rather 
than on time employed 
bonus increases production L-145 
Russia R-269 

Pie chart, or circle graph G-159, 160, 
chart G-169 

Pied-billed grebe, dabcbick, or hell- 
diver G-187, picture B-173, color 
picture B-179 
foot, picture B-175 

Piedmont tped’mont) , Calif., city sur- 
rounded by Oakland, 3 mi. n.e. of 
its center; pop. 10,132; residential: 
map, inset C-S4 

Piedmont, region of n.w. Italy; com- 
prises provinces Torino, Novara, 
Alessandria, Cuneo, Asti, Verchelli; 
9812 sq, mi.; pop. 3,513,111; cap. 
Turin: 1-265-6, T-213, map 1-263 
Napoleon I annexes N-8 
nucleus of United Italy S-45, 1-272-3: 
Cavour C-158; Garibaldi G-21; 
Victor Emmanuel II V-468 
Piedmont region, a name (means 
• “foot of the mountains”) used 
for that part of the Atlantic coast 
plain between the Appalachian 
Mts. and the Coastal Plain U-261, 
269—70, map U-250 
Alabama A-112, 116 


Georgia G-70 
Maryland M-109 
North Carolina N-268 
Pennsylvania P-122 
physiographic province A-276, 277, 
diagram A-276 
settlement A-197 
South Carolina S-283 
Virginia V-478 

Pled Piper of Hamelin, magician in 
German legend who, by his piping, 
charmed the rats of Hamelin into 
following him into the Weser River; 
because he was not paid he lured the 
children of the city away; story 
used by Robert Browning in poem. 

Pieplant, or rhubarb R-146 
when and how to plant, table G-19 

Piepowder courts F-12 

Pier, a projecting structure in nav- 
igable waters H-265, picture H-264. 
See also in Index Dock 

Pier, in architecture, picture A-297. 
See also in Index Architecture, 
table of terms 

Pierre. Franklin (1804-69), 14th 
president of U. S. P-261-2, picture 
P-252 

administration (1853-57) 

American (Know Nothing) party 
P-359 

border warfare in Kansas K-17, 
B-331 

Brook’s assault on Sumner S-450 
Davis, Jefferson, secretary of war 
D-22 

Gadsden Purchase U-377-8, map 
U-379 

Kansas-Nebraska Act K-17, P-252 
Ostend Manifesto C-332 
Perry’s treaty with Japan J-319 
Republican party formed P-359 
friendship with Hawthorne H-295 
Mexican "War service P-261 
wife ^'-128 

Pierce, .lane Appleton (1806-63), wife 
of President Pierce ■W'-128 

IMcrce, John Davis (1797-1882), 
educator, born Chesterfield, N. H.; 
member of Michigan state legisla- 
ture 1847-48 

founded Michigan school system 
M-230 

Pierian (pi-eVi-dn) Spring, in Greek 
mythology, fountain of the Muses 
in Pieria, a region of Macedonia; 
drinking its water supposed to give 
poetic inspiration. 

Piero dl Cosimo (1462-1521), Italian 
Renaissance painter, born Florence ; 
true name Pietro di Lorenzo (‘Mars 
and Venus’; ‘Holy Family’; ‘Im- 
maculate Conception’ ; ‘Perseus and 
Andromeda’, series at the Uffizi). 

Pierpont, Francis ITnrrison (1814-99), 
political leader, born Monongalia 
County, Va. (now W. Va.) ; or- 
ganized convention which decided 
western part of Virginia should re- 
main loyal to Union during Civil 
War; provisional governorof section 
which became state of West Vir- 
ginia; in West Virginia legislature 
1868—70. See also in Index Statuary 
Hall (West Virginia), table 

Pierpont Morgan Library, ,New York 
City, the personal library of John 
Pierpont Morgan ; available to 
scholars since 1924: L-197 
Rembrandt’s ‘Saskia with Her Child’ 
D-140a— &, picture D-140D 

Pierre (per), S. D., capital of state, on 
Missouri River; pop. 5715: P-252, 
S-296, maps S-302, U-252 
Capitol, State P-252, pictures P-252. 
S-295 

Pierrot tpe'er-o, French pe-j/er-o’) , 
idealized clown in French " panto- 
mime, similar to Italian Harlequin ; 
also a person dressed as Pierrot; 
female pierrot is called Pierrette. 

Piers Plowman E-376 


‘Pieta’ (pe-yu-td'), of Michelangelo 
M-213, picture M-213 
Pietermaritzburg ipe-ter-mii'rits- 
biirg'), capital of Natal, Union of 
South Africa, 40 mi. n.w. of Dur- 
ban; pop. 74,407, with suburbs: 
maps A-47, S-242 
Piezoelectric crystal (pi-e'zo) 
clocks W-59 
radio R-42 

Pig. See in Index Hog 
Pigafetta (.pe-gd-fct'td) , Antonio 

(1491-1534?), Italian chronicler of 
Magellan’s voyage M-32, color pic- 
ture M-31 

Pigalle tpe-yuV), Jean Baptiste 

(1714-85). French sculptor, noted 
for monumental sculpture and real- 
istic busts and portraits; his mas- 
terpiece. 'Mercury Attaching Wings 
to His Feet', is in the Louvre. 

Pig deer, or babirnssa, long-tusked 
wild swine on the island of Celebes. 
Pigeon berry. See in Index Pokeweed 
Pigeon milk P-253 

Pigeon River, stream forming part of 
boundary between Minnesota and 
Canada, maps M-278, C-72 
Pigeons and doves P-253—5, pictures 
P-253, 255 

anatomy; feather, color picture 
P-47; head, color picture B-176 
care of young B-174, P-253 
dodo, a relative D-109, picture D-109 
domestic breeds P-2B3-4: pets, care 
of P-186, P-254 
feathers, color picture P-47 
homing pigeon P-254, picture P-255: 

World War I P-254 
mourning, or turtle, dove P-253, 
color picture B-181 
nest, picture P-253 
parasite, picture P-79 
passenger pigeon P-253, B-192 
Pigeon-wheat, or haitcap moss M-406 
Pigllsh, group of food fishes related to 
the grunts; excellent pan fish of 
world-wide distribution. 

Piggly Wiggly Corporation, Jackson- 
ville, Fla., first firm to operate a 
chain of self-service retail grocery 
stores; started 1916 by Clarence 
Saunders (1881-1953) of Memphis, 
Tenn.; sold Piggly Wiggly fran- 
chises to several thousand stores. 

Pig iron 1-239, 242, 243, diagram 1-236 
production in United States and Rus- 
sia compared, chart R-280 
Pig Latin, secret language used by 
children C-240c 
Pigment, coloring matter 
algae A-154 

cadmium compounds C-13 
chrome C-300-1 
cobalt C-372 

colors C-392: mixing C-396, color 
picture C-397 
feathers P-47, B-177 
molybdenum compounds M-335 
paints P-40-1 
skin S-193 

Pigmy. See in Index Pygmy 
Pigmy elepliant, or round-eared ele- 
phant B-326, 328, picture E-324 
Pigmy rattlesnake, or ground rattle- 
snake R-78 


Pigmy slirew S-168 
Pignnt, a hickory H-355 
Pigott, famous diamond, picture D-<a 
Pigs, tliree little, fable about F-1 
"Pig’s Eye.” See in Index Parrant, P. 
Pigskin, skin of pig or hog, also the 
leather made from it 
uses G-126, L-150 „ 

Pigsticking, or boar iiiiiiting B-214 
Pig-tailed monkey, pictures M-34o 


igtails, or queues 
Ihina C-264, picture C-265 
L8th-century dress D-145, 147 
igweed, a coarse weed of 
family; 2 to 3 ft. high, with spikes 


Key: cape, at, far, fast, what, fall; me, yet, fern, there; ice, bit; 


row, won, for, ndt, do; ctire, but, rude, ftdl, burn; out, 
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I’l'kn, animal R-19 

rikp. Zebnioii Montgomery (1779- 
1813). general and explorer, born 
New Jersey: surveyed upper Mis- 
sissippi in 1805; in 1800 explored 
the Arkansas River and was first 
to view mountain called for him 
Pikes Peak ; detained in Mexico for 
trespassing on Spani.sh soil ; made 
brigadier general in War of 1812; 
lulled while leading the attack on 
York (now Toronto), Canada 
explorations F-38, S-308, map 11-378; 
Colorado C-414; Iowa 1-221; 
Minnesota S-23 

Pike, a family of food fishe.s P-256, 
F-115, color picture F-118 
Pike perch, ftee in Index Walleyed 
pike 

Pikes Peak, peak of Rocky Mts. near 
Colorado Springs. Colo.; 14.110 ft.; 
discovered 1800 by Zebulon M. Pike: 
dicfiram A-244. maps C-402, 409, 
U-297, picture C-412 
automobile reache.s top, picture 
A-528 

PikI, or paper bread 
making 1-106, picture 1-92 ^ 

Pilani (pi-la’ni). in Roman Legion 
W-O, diarjram W-8 

Pilaster. See in Index Architecture, 
table of terms 

Pilate (piTnt), Pontius (1st century 
A.D.), Roman governor of Judea; 
gave Jesus to be crucified: J-340 
Pilfitrc de Kor.ier, .lean Francois. 

See in Index P-ozier, .lean Pilatre de 
Pil'cbnrd, the true sardine P-256, S-44, 
P.115 

Pilcomayo (pel-kd-mii'yd) River, rises 
in Bolivia, flows 1000 mi. from the 
Andes to the Paraguay River ; forms 
part of n. boundary of Argentina: 
A-332, maps A-331, S-252-3 
Pile, in building, a heavy beam driven 
into soft ground to form part of 
foundation B-344 

Pile, atomic. See in Index Reactor, 
nuclear 

Pileated (pi'le-dt-cd) woodpecker 
W-189, picture W-188 
Pile driver T-150, picture B-343 
1 lies, in building W-186n 
Pile weaving F-7 
Pilfering Sticks, a game G-8c 
Pilgrim, David. See in Index Saun- 
dens, Hilary Aidan St. George 
Pilgrimage of Grace, insurrection in 
England (1530) H -338 
liigrim Fathers, founders of Plym- 
outh Colony M-146-7, P-325-6 
nr.^ Thank.sgiving T-110, picture 

first veterans’ benefit on record in 
America V-466 

n Pilgrims M-146 
■n(^/flower sails for Europe, picture 
P-S27 

m^orlals : Plymouth, Mass. P-326-7 ; 
._f;^^vinceto\vn, Mass., picture M-139 
Mdes Standiah S-368 
Psalm Book’ M-466 

branch of Puritans P-443 
Shelter, pictures P-326 
Signing the Mayflower Compact, pic- 
ture M-147 

reaty of peace with Indians P-325 
'hater power W -69 
' ilgnms P-256-7 

Asia, piigrimage centers in A-418 
«enares mecca of Hindus B-123 
i-anterbury C-115, B-92: Chaucer’s 
canterbury Tale-s’ C-203-4, pic- 
lures C-202, 203-4 
V™'*hdes aid C-519, 522 
'Obammedan or Haiji lM-157, pic- 
ture M-157 

P^?””,°P-|i’elI emblem S-55 
‘Fll P-98 

Progress, The’, allegory by 
JOim Bunyan B-354, 355, E-377 
j;^ition to novel X-311 


Pillar, in architecture. See in Index 
Column 

Pillar saints, or stylites, ascetics, 
chiefly of Syria and Palestine (5th 
to 12th century) who lived on tops 
of pillars. Simeon Stylites of 
Antioch was most noted. 

Pillars of Hercules, in ancient geog- 
raphy, the two promontories, Calpe 
(Gibraltar) in Europe and Abyla in 
Africa, at e. extremity of Strait of 
Gibraltar G-108 
legendary origin H-342 
Pillbox, fortification used as machine- 
gun nest and shelter in World 
AVar I M-185, picture W-229 
Pil'lion, a seat back of a riding 
saddle: also the .saddle for a pas- 
senger on a motorcj'cle. 

Pillor.v, instrument of punishment, 
picture A-133/ 
in Delaware P-415 

Pillow lace, or bobbin lace L-77, pic- 
tures L-79 

Pilnyak (piln-yak'), Boris, pen name 
of Boris Andreevich Vogau (1894- 
fate unknown), Russian short-story 
writer and novelist 
place in Russian literature R-295 
Pilon (pe-loiV), Germain (1535?— 90), 
French sculptor, of the late Renais- 
sance; noted for sepuicher for heart 
of Henry II, now in Louvre, and two- 
story tomb of Henry II ; medallions, 
medals, and coins among finest of 
his time; worked in marble, stone, 
wood, terra cotta, bronze. 

Pilot, airplane 

compartment in plane, picture A-538 
licenses A-537 

training A-538-9, pictures A-539, 540 
Pilotage. See in Index Aviation, table 
of terms 

Pilot lilack snake, a rat snake S-208 
“Pilot iiread" B-298 
Pilot chart, in navigation N-74 
I’ilot ’chute P-72 

Pilot (Ish, a species of fish (Nancrates 
durtor) found in tropical and sub- 
tropical seas: average length 12 
inches, silvery gray-l)lue in color 
with 5 to 7 darker bands around 
body ; often follows ships ; its name 
come.s from its habit of swimming 
ahead of sharks. . ^ 

Pilot Knob, hill in Missouri O-440 
I’ilotlcss aircraft 
drone A-107, G-224— 5 
Pilot snake, popular name for cop- 
perhead snake. Sec in Index Cop- 
perhead . 

Pil.seii, Bohemia. See in Index Vizen 
Pilsudski (pvl-sud'ske). Josef <1867- 
1935). first president of Poland and 
commander of army P-344 

p!ma"”pe'mT) .^Indian tribe that lives 
m AE^na. map 1-106/, table 1-108 
tobacco T-142 
Pima cotton C-498 ^ 

Pimento, allspice, or Jamaica PePPer 
S-339, 340, P-144, picture S-341 
Trinidad tea from leaves T-32-3 
Pimiento (pe-mven’to). a sweet red 

plm1i'c'’oTa^district in London, England 

Pim’neriiel. a low .spreading plant 
(Anatjallis arvensis) oC the Prim- 
rose family with branching stem, 
oppo.site leaves, and blue scarlet, 
or white flowers; also called shep- 
herd’.s-clock and poor-man s- 
weatherglass because at the ap- 
proach of rain it closes its petals. 

Spanish word for 

or„r/s.'., p-i»- 3 

S r rin, f.mlW 
s;ih.'rr'L.TS 


words 


-French 11, German u;ffem,po; thin, then ; n — French nasal (Jeau) , 


g;i=; French j 


Arthur .Sullivan; first produced 
1878; much of action takes place 
on deck of the .ship Pinafore in the 
harbor of Portsmouth, England. 
Pince-nez (pdhs-un'), eyeglasses S-330 
Pincers, a tool T-150 
Pinchbeck, a gold imitation, named 
after Christopher Pinchbeck, l8th- 
century London watch- and toy- 
maker, who invented it; G-132 
Pin cherry, or fire cherrs’ C-223a 
poison in P-338 

Plnchot (pin'shd), Gilford (1865- 
1946), forestry expert and pioneer 
conservationist. born Simsbury, 
Conn.; studied forestry in Europe; 
head of U. S. forestry activities 
1898-1910; pre.sident National Con- 
servation Association 1910-25; ac- 
tive supporter of T. Roosevelt; 
negotiator of coal-strike settlement 
1923; governor of Pennsylvania 
(1923-27, 1931-35) 

Taft dismisses T-4 

Pinckney (pink'ni), Charles (1757- 

1824) , statesman, born Charleston, 
S. C.; governor South Carolina 

1789— 92, 1790-98, 1800-8; member 
Constitutional Convention ; signed 
United States Constitution; as min- 
ister to Spain (1801-5) secured re- 
nunciation of Spanish claims to 
Louisiana 

in Constitutional Convention U-343 
Pinckney, Charles Cotesworth (1740— 

1825) , statesman, born Charleston. 
S. C.; son of Elizabeth L.. brother 
of Thomas, and cousin of Charles 
Pinckney: member Constitutional 
Convention; signed United States 
Constitution: minister to France 

1790- 97; candidate for vice-presi- 
dent (1800), for president (1804, 
1808) 

‘X T Z’ negotiations X-332 
Pincknp.v, Elizabeth (or Eliza) Lucas 
(1722-93). planter, born of English 
parents probably on i.sland of An- 
tigua ; mother of Charles C. and 
Tliomas Pinckney; educated in 
England; to South Carolina 1738: 
developed culture of indigo; A-196 
Pinckne.v, Thomas (1750-1828), 
soldier and political leader, born 
Charleston, S. C.; son of Elizabeth 
L„ brother of Charles C., and 
cousin of Charles Pinckney; served 
in American Revolution : governor 
South Carolina; minister to Great 
Britain ; special commissioner to 
Spain 1795-96, he effected treaty 
settling s. U.S.-Spain boundary: 
member U..S. House of Represent- 
atives 1797-1801 ; major general in 
War of 1812 
treaty with Spain W-23 
Pincushion cactus, or fishhook cactns, 
color picture C-12 

Pincushion flower. See in Index 
Scabiosa 

Pincushion moss M-406 
Pin’dar (518—440? B.C.). Greek lyric 
poet, born Cynoscephalae, near 
Thebes; master of “the grand style 
in simplicity’’ G-210 
Alexander .spares his home A-148 
Pinclar’ics, loose and irregular odes, 
in imitation of Pindar, fashionable 
in England at close of 17th and 
beginning of 18th centurj’. 

Pln'diis Monnfnins, main range of 
Greece running from n.w. to s.e. ; 
source of principal rivers in Greece: 
G-188, B-21, maps G-189, B-23 
Pine, a cone-hearing tree found chiefly 
in Northern Hemisphere P-257-9, 
pictures P-257—8, P-290 
COUP P-258, 259: adopted by Maine 
as .state flower, M-47, color picture 
S-384a 

conserving fore.sts. picture E-219 


(g in azure) ,A'=:German guttural cU 
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diseases and pests; blister rust 
ri-297, C-530, picture K-298; killed 
■with fii'e, picture L-345 
distinguished from other conifers 
P-259: spruce, picture S-358 
paper source P-71, P-258, P-303—4 
species P-257-8 
swamp forests W-67 
turpentine T-221-2 
TJ. S. forests P-258-9 
Alabama A-114 
Georgia G-70 
Idaho 1-14 
Louisiana L-324 
South Carolina S-283 
Texas T-78 
wood tar T-15 

woods known commercially as pine, 
table lV-1865 

Pineal bod.v. in brain H-426, dinpram 
TI-425 

Pineapple r-259, picture P-259 
Florida F-151, P-259, picture F-152 
Hawaiian Islands H-288, 288n, 289, 
P-259, pictures H-288 
Pineapple family. See in Index 
Bromelia family 

Pine Barrens, in New Jersey Is-156 
Pine beetle, name given to bark-boring 
insect which attacks pine and other 
coniferous trees; belongs to family 
Pcolytidae : F-238 

Pine Bliiir, Ark., industrial city on 
Arkan.sas River 38 mi. s.e. of Lit- 
tle Rock: pop. 37,162; railroad 
shops; wood products and furni- 
ture; metal products and machin- 
erv; cotton products; Agricultural, 
Mechanical, and Normal College; 
Pine Bluff Arsenal nearby: majts 
A-367, U-253 

Pine BliifTs. Wyo., village at s.e. cor- 
ner of Lodgepole Creek 38 mi. e 
of Cheyenne; pop. 846: map M -323 
end of cattle trail C-152 
Plnedii (pe-n<Vda), Alonso Alvarez de. 
•Spanish explorer; sailed along 
n. shore of Gulf of Mexico 1519 
along Texas coast T-93 

route, map P-151 

Pine family, or Plnaeeae (pi-na se-e), 
a family of shrubs and trees, native 
chiefly to temperate regions, includ- 
ing the pines, firs, dammar pines, 
araucarias, cypress pine, cypress, 
cedars. China fir, junipers, larch, 
incense cedar, .spruce, golden larch. 
Douglas fir. sequoia, arar tree, 
arborvitae. and hemlock. 

Pine Plat Bam. in California, on 
Kings River. See also in Index 
Dam. tabic 

Piiie G-218, 219 

IMiicliiirst. N. C.. winter resort 62 mi. 
sw of Raleigh in “Sand Hill” re- 
gion; pop. 1016; golf tournaments: 
null) N-274 

Pine marten. .Imericaii. or Panadian 
sable M-104, picture M-104 
altitude range, picture Z-362 
Pineiie. a product of turpentine used 
to make camphor C-55 
Pine Bidge Reservation, S. D. S-296 
Pinero (pi-ucr'd), Sir Artlinr IVing 
( 18 .'. 3 - 1934 ), Bnglish playwright, 
born in London, of Jewish-Portu- 
miese parents; .skillful dramatic 
craftsman ; acted on stage in youth : 
knighted 1909 (‘The Second Mrs. 
TaiiQueray’; ‘Trelawney of the 
"Wells' ■ ‘The Gay Lord Quex ; 
‘Iris’ ■ ‘LettV ; ‘Mid-Channel ) . 
Pines, Isle of. Spani.sh Isla de 

(er'lii tbd pc'nds), fertile island 
belonging to Cuba, mi. s. 

of western end of Cuba: 1180 -q. 
mi.; pop. 9812; cap. Nueva Gerona: 

maps C-528, M’-96 7 ,i„„ r si 

Pines. Isle of. French He fles 1 ins (el 
dd pdiV). small island m .s Pacific 
.20 mi. s.e. of New Caledonia, of 
which it is dependency; .78 sq. mi.; 
pop. .">70: map P-16 
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Pine tree emblem 

Bunker Hill flag F-130C, color pic- 
ture F-128 

Continental flag (1775—77) P-130c, 
color picture F-128 
Maine flag F-130a, color picture 
F-126 

New England ensign F-130c, color 
jiictnre P-128 

Vermont flag P-130h, color picture 
F-127 

Washington’s cruisers F-lSOc^ color 
picture F-128 

Pine tree money, mones' coined in 
Massachusetts, 1652—82, which had 
a pine tree on one side and the 
name Xew England with the date 
on the other; coined in values of 
shilling, sixpence, and threepence. 
Pine Tree State, popular name for 
Maine M*46 

Ping-pong, or table tennis T-72 
Pingyaiig, Korea. See in Index 
Pyongyang 

Pinhead tea, picture T-29 
Pinhole camera, picture P-217 
Pink, a flower P-259 
carnation C-123, picture C-123r state 
flower of Ohio, color picture 
S-384a 

Pink azalea, or pinxter flower A-542 
Pink bean B-84 

Pin'kerton, Allan (1819-84). Ameri- 
can detective, born Glasgow, Scot- 
land; organized (1861) federal 
secret service and founded a fa- 
mous private detective agency; 
wrote ‘Thirty Years a Detective*. 
Pink family*, or Caryophyllaceae (/:dr- 
I-o-/i-/d's<*-€'). a family of plants, 
including the carnation, gj'psophila, 
mouse-ear chickweed. sweet Wil- 
liam, bouncing bet, starwort, and 
sandwort. 

Plnkiang (btn'fn-dng^), or Harbin 
(har'bht), capital of Sungkiang 
province on Sungari River in e.- 
central Manchuria; pop. 1,200,000; 
railroad center: M-74, 75, maps 
M-72, A-40$ 

Pinking, in .^ewing S-112 
sewing machine attachment, 2 >i<'tin'e 
S-116 

Pink lady’s-slipper L-84, jyicture Ij-84, 
color jyicture F-178 
state flower of Minnesota M-281, 
color picture S-384a 
Pink'ney. Edward Coote (1802-28), 
American poet, born London. Eng- 
land, son of William Pinkney (‘Look 
Out upon the Stars, My Love’; 
‘Rodolph’: ‘Poems’). 

Pinkney, William (1764-1822), law- 
yer, born Annapolis, Md.: U.S. at- 
torney general 1811—14; minister 
to Russia 1816 — 18 . 

Pink root, or ^\orm grass, a perennial 
herb {Spigelia marila7idica) of the 
logania family with opposite leaves 
and showy flowers, red outside and 
yellow within, spiked in a one- 
sided cyme; root used as vermifuge. 
<‘Piiiks,'' in U,S. Army uniform TJ-235 
Pink salmon, or humpback salmon 
S-28 

Pink scallop (ChJauiys hcricus), clam 
shell, color picture S-139b 
Pin money, origin of expression P-257 
Pinna, of fern, pictui'c F-53 
Pinna. orauriele,of ear E-170, pictures 
B-170-1 

Pinnacles National Monnment, in 
California K-38rt, 7tiajy X-18 
Pin'iiated grouse, or prairie chicken 
G-221 

Phi'nate leaves L-152 
IMii oak 0-319, 320, table W-186c 
‘Pinoccliio* ipC-ncik'go)^ a story of the 
adventures of a wooden puppet hy 
C. Collodi (Carlo Lorenzini). j^ic- 
ture L-212 

IMnoii, a nut pine of s.w. U.S. P-258 


Key: cilpe, «t, fiir. fos(. whqt. full; me, yet. fern, there; Ice. bit; row. won, for. 


rinopoll*! I>nm, in South Carolina, pic- 
ture S-293 

Pinos, Isla de, island off Cuba. See in 
Index Pines, Isle of 
Pinscher tpin'sher) , a dog 
Affenpinscher, table D-119 
Doberman pinscher, color picture 
D-116a, table D-118a: war serv- 
ice D-llOo 

miniature pinscher, picture D-116c, 
table D-119 

Pinsk, Russia, former Polish city, in- 
cluded in Russia since 1945; pop. 
31,913; on the Pripet River, lO.'i 
mi. e. of Brest-Lito%'sk: maps 
R-267, P-344, E-417 
Pint, a unit of measure, table VI-BI 
‘Pin’ta’, one of Columbus’ vessels 
C-418, 4185 

Pin-tnil duck (-American pintail, 
Dafila acuta) D-159, picture D-161 
trap, picture B-192 
Pinto (pen'td), Fernao Mendes (1509- 
83). Portuguese adventurer; com- 
panion of Francis Xavier on mis- 
sion to Japan; his account of un- 
known Japan, long regarded as a 
sort of Munchausen yarn, is now 
conceded to contain much truth 
besides possessing literary value. 
Pinto (pin'to), a horse H-428rf, 7i, pic- 
ture H-428(7, table H-428e 
I*into bean B-84 

Pint.scb gas. an illuminating gas G-31 
Piiitnriccliio (pcn-tQ-relc'po) (“little 
painter"), “easel name” of Ber- 
nardino di Betto (1454—1513), Ral- 
ian artist, one of the outstanding 
painters of Umbrian scliool. ‘The 
Dispute of Saint Catherine' and the 
frescoes in the cathedral library at 
Siena are typical works. 

Pl'nns, pine genus of trees P-259 
Pin wheels, revolving fireworks F-93, 
picture J-341 
rocket fired by G-2256 
Pinza tpen'tsd), Ezio (born 1892), 
Italian basso, born Rome, Italy; 
debut, Rome, 1919; U.S. debut 1926; 
with Metropolitan, Chicago, ban 
Francisco, and St. Louis opera coni- 
pauies; on concert stage, in 
pictures, in musical plays 'South 
Pacific’ and ‘Fanny’, in television. 
PinzOn (pcn-tlion'), family of Span- 
ish navigators, three of Fhom. Jlar- 
tin Alonzo, Francisco, and A icentc 
A'anez (brothers), were compan- 
ions of Columbus in discovery oi 
America . 

ATcente discovers Brazil, map a.-xb-> 
Piombo. Sebastiano del. Sec in In- 
dex Sebastiano del Piombo 
Pioneer life in America P-260-71, 
U-374-5, picture C-356i7 
American Colonies. See 
American Colonies 
amusements P-266, U-375 
barter P-263, AV-23 
bibliographj' P-271 
blockhouse, pictures 
A-220 

Boone B-250— 2 
circuit judge, picture 
communication P-270 . 

customs and ideals P-263, 264. 26 j-6, 

1_ -37 4—5 _ . rt TT *175 • 

education P-269, E--43, 7 jl 

McGuffey’s reader 11-8-9, scho 
room, picture -A-208 
farmer, the real 

Far AVest. See m Index J'J'b Mest 
folk dancing F-192e-d, P-265, pic 

forests ^c'leared U-269, 284, picture 

fur traders p?ve way for settleis 
F-321-6, U-251 

geographic influences on settlemen 
U-261, 255 „ a 

gold rush of '49 ?-2, ® _ 

government 17-372. 37 j, — 

not, do; cure, blit, r.ide, fiiliTbrtl^'t: 


1)1 Index 


AF-IO, AF-36, 


C-501 
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houses P-262, 268, pictures P-262, 
268, S-liic, U-374 
Indiana 1-83 

Indian problems P-270-1 
Kentucky K-23, P-261-2 
land uses L-94-5 
lumbering Ij-340-1 
New England sugar camp sr-83 
North Dakota N-293 
Northwest Territory P-264-5 
Ohio 0-348, 362 

Oklahoma 0-375-6: land rush, pic- 
ture 0-368 

religion P-262-3, U-375 
roads R-161 
soapinaking S-211, 213 
S'onth Dakota S-306 
Southwest, American. See in Index 
Southwest, American 
Tennessee T-59, P-262 
trails F-39-43, T-170/, maps R-159, 
TI-378. See also in Index Oregon 
Trail 

transportation P-268-9, T-170e-/; 

covered wagons P-266-7; river 
routes P-264, 269, JI-310, T-170e, 
pictm-e P-265; stagecoach T-170/ 
Virginia A’'-489-90 

Western plains P-266-8, C-147-56, 
pictures C-147-55, P-267-8 
West Virginia AV-lOO 
women P-263, 264, picture P-261 
I’ioiieers, Russian Communist Organ- 
ization for children R-274 
I’ioiieerB’ Day F-57 

Pioneer Stage Dine, an early express 
company E-4587) 

I'iozii, lirs. llcHter Dyiich Tlirale. See 
_ 1)1 Index Thrale 

Pip. in radar R-26, diagram R-26 
I ipal tree. See in Index Bodhi tree 
I’ipe, tobacco 
brianvood H-320 
meerschaum 3M:-166 

Pipefish, usually found In shallow 
weedy water along tropical shores : 
picture F-103 

Pipefish family, the Synpnatliidae ; in- 
cludes pipefishes and seahorses 
S-87 

Pipelines, cross-country pipes used 
for transporting fiuid substances 
Sasoline P-178 

interstate commerce control 1-198 
load carried by U-327, chart U-326 
maple-sugar grove M-83 
natural gas G-33 

petroleum P-i78, picture P-179; 

^ Rockefeller develops R-170 
Pipe of peace. Sec in Index Calumet 
Pipe organ 0-422-4, pictures 0-422-3 
tone production S-240, 0-424 
tipeiaceae. Hee in Index Pepper 
family 

i ipes of Pan, or .syrinx, musical in- 
strument P-50 

forerunner of pipe organ 0-424 
‘P®. Spring National lloimment, in 

Arizona N-38a, map N -18 

ipestone National Monument, In 

-'Imnesota N-38a, map N -18 

■Pe vine. See in Index Dutchman's 
Pipe 

* 'iV'l’ ^ titlarl: T-139, color picture 
‘ »“185 

’ ippa (pip'(()_ in Robert Browning's 
Poem ‘Pippa Passe.s', a little Italian 
."|1 f?')'! whose songs on her one 
; “‘t>' of the year unconsciously 

nniience Several hearers to choose 
good instead of ill at momentous 
erise.s in their lives. 

■PPln, Iforace (1888-1946), Negro 
painter, born West Chester, Pa.; 

of injury in AAtoj-ij -\var I. 
IS-i ° support right hand with left 
painting; a self-taught primi- 
I'X®, artist; work characterized by 
color effects; represented in 
IM museums of U.S. 

Pi'!’ "v 'll Index Pejiin 
9 a (pi/.'md) Oliio, industrial cen- 


ter on Miami River and Miami and 
Erie Canal, 70 mi. n.w. of Colum- 
bus in farming section; pop. 17,447; 
underwear, hosiery: map 0-356 
Pique (pe-ka'), a heavj- cotton cloth 
■with corded surface. 

Piraeus tpl-re’iis), Gi-eece (Greek 
Pelralevs), seaport for Athens, and 
5 mi. s. w. of It; pop. 186,014: 
A-449, maps G-189, E-417 
ancient fortifications and walls de- 
stroyed G-201 

Pirandello (pc-rSn-deVld') , Luigi 
(1867-1936), Italian dramatist and 
novelist, bom Girgenti, Sicily; be.st 
known for plaj'S dealing with prob- 
lem of reality and illusion in human 
life ('Six Characters in Search of 
an Author*: 'Right Tou Are If You 
Think Tou Are’); also wrote .short 
stories and novels (‘Tlie Late Mat- 
tia Pascal'; ‘Shoot’); won Nobel 
prize for literature 1934; D-133 
Piranesi (pS-rS-nd'ze) , Glov.aiini 
Hattista (1720-78), Italian en- 
graver; noted for engravings and 
etchings of ruins of Roman build- 
ings and for imagined architectural 
creation.s — ma.ssive arche.s, great 
stairway.s, and columned structures 
dotted with shadowy figures. 

Piranha (pi-riin'ya) , flesh-eating fish, 
genus Sen-asalmo, found in l ivers of 
South America: 10% in. long; tri- 
angular teeth; bold and savage: 
P-104-5 

Piraru'on, or arapalma idr-fl-pi'ma) , 
largest known fresli-water fish 
(Arapaima gitjas) said to attain a 
length of 1.') ft. and weight of 400 
lbs.; found In Brazil and Guiana: 
important food fish. 

Pirates and piracy P-272 
Algeria A-166 

Barbary States L-219: Cervantes 
captured C-179; Decatur attacks 
D-28 

Captain Kidd K-38-9, picture F-206, 
color picture K-38 
Caribbean Sea C-388, P-53 
Galapagos Islands G-3-5 
in folklore F-202 
international law 1-189-90 
Jean Lafitte L-86, picHire L-86 
Malax' iiirate boats B-219 
Northmen N-294-8, pictures N-295- 
7 

Pompey and P-368 
privateering distinguished P-272 
.Saxons S-53 
Vandals A’-438 

M'irates of Peii/.nnee, The', comic 
opera, w'ords by W. S. Gilbert and 
music by Arthur .Sullivan; scenes 
are laid on coast of Cornwall. Eng- 
land: picture 0-396 
Pirene (pi-rc’nt'). a spring said to 
have been struck out of the Acro- 
corinthus by the hoofs of Pegasus: 
sacred to 
Pirithous 

Lapithae, friend of Theseus T-117 
I'lnia tpir'nii). town of Saxony, Ger- 
mans, on Elbe River II mi. f-'.e. of 
Dresden ; Prussians defeated Salons 
in .Seven Years’ War Oct. lo, 1 <oG, 
Pisa (pe'.rd). city in n. Italy; pop. 
76 851 with suhurlis: famous for 
leaning Wwer: P-272-3, 1-267 278, 
7 naps 1-262, E-425, picture P-273 
hapUstery P-272, pi-’Pire 1-279 : pul- 
pit S-78(i, picture E-Ux 
cathedral: pulpit, picture E-442 

lean°ng tower"p-272, G-171, pictures 
■p 273 G-171 

Pisa, Council of (1409), Church coun- 
^cU xvhich deposed rival Popes 
Gregorv XII and Benedict XIII: 
clccfed -Alexander V. 

P;«„gaa 


Pisano (pe-za’no), .Andrea (Andrew 
of Pisa) (]27a?-1348?), Italian 
sculptor, pupil of Giovanni Pisano 
completed Giotto's liell tower in 
Florence, picture G-111 
door panels, baptistery in Florence 
S-78« 

Pisano, (iiovniiiii (John of Pisa) 
(1247?-1314?), Italian scullitor, one 
of greatest of Renai.«sance, founder 
of It.alian Gothic style; son of Nic- 
colo Pisano; .S-78o 
pulpit by, picture E-442 
Pisano, Leonardo. Sec in Inde.r Fibo- 
nacci, Leonardo 

Pisano, Nieenlo (Xicholns of Pisa) 
(1220 ?-84?). Italian .sculptor and 
arcliitect. "fir.st great precursor of 
the Renaissance” 
pulpit by S-78n. picture E-445 
I’iscaf'aqua Itiver, forming part of 
boundary between Jlaino and Xew 
Hamp.shire: flows into Atlantic 3 
mi. s.e. of Port.smouth; maps AI-46, 
N-151 

Piscat'iiquog Kiver, small river in Xew 
Hamp.shire, triluitary of Merrimack, 
map X-151 

Pisces (pis'ec), fishes, .a class of x'erte- 
brates, Reference-Outline Z-364 
Pisces, or Pislies, a constellation and 
zodiac sign Z-352, chart.s .S-378— 9, 
381, A-434, picture Z-352 
vernal equinoctiiil point A-440 
Piseis .Viistriiuis. or Piseis Australis, 
also Soiitliern Pisli, a constellation, 
chart S-378 

Pisgali tpiz’yg), mountain in Pales- 
tine from wliich Moses saw the 
Promised Land; identified with 
Xeho (Dent, xx.xiv, 1). 

Plslipek, Russia, See in Index Fi'unzo 
I’isldln (pi-sid'i-a), ancient district 
of s. .Asia Minor; mountainous, with 
warlike inhabitants who kept in- 
dependence against rulers of Asia 
Minor until reduced by Rome: map 
M-7 

Fisistruiiis (pi-sis’lra-tns) , or Pels- 
istratns (GO.') ?-.'>27 n.c.). "tyrant” 
of Athens C-198, A-447-8 
Aesop's faille of A-30 
Pissarro (pS-sd-ro'), Cumille (1830- 
1903), Frencli limdscape and figure 
painter, born .St. Thomas (now 
Charlotte Amalie), Virgin Islands, 
of Jewi.sh parentage; became allied 
xvitli tiie Impre.ssioni.sts and de- 
x-eloped an individual stj'le; es- 
pecially concerned xvith sunlight. 
J*istaeliio tpis-td'shi-0 ) nut X-316, 
picture X-317 

Pis'fil. seed-developing structure in 
flowers F-184, 185, 186, pictures 
P-182, 183, 184, 185 
Pis’tiliaie flowers, flowers that h.ave 
pistils hut no stamens. 

Pis’tol, in the 'Merry AA'ives of 
Windsor', a swaggering bully, com- 
panion of Palstaff. 

Pistol, a small firearm F-80, picture 
F-78 

ammunition A-236, 236a 
early type.s, pictures F-77 
National Rifle and Pistol Matches 
R-163a, h 

A’ery pistol used in signaling S-179 
X-ray test, picture X-331 
I'lstol liglitcr, for making fire, picture 
P-7.5 

piston. Waller (horn 1894), conipo.ser 
and teaclier, born Rockland, Me.: 
studied at Harvard University and 
in Paris; teacher of music at Har- 
x-ard; composed chamber music and 
orchestral works; won Pulitzer 
prize 1948. 

Piston, the disk or plunger inside a 
cylinder, in xvlilcli it mox-es by pre.s'- 
siire or by a direct force 
automobile A-516, diagram A-515 


-I' rench u, German ii ; gem, go; thin.lhen; li — 1‘ rencli na.sal (Jean) , 


:/( = French j (~ in azure) ; ii=GermJiri guttural ch 
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steam engine diagrams S-386, 388, 
389, 390 
trumpet H-4;27 
I’lt, in board of trade B-213 
Pita See in Index Istle 
Plt'caiin, John (1722-76), British 
army ofheer, commanding Gage's 
tioops in expedition to Lexington 
and Concord, killed at Bunker Hill 
L-178 

Pitcairn Isl iiid in South Pacific 
Ocean (British colony) , pop 138 
P-11, map P-17 

Pitch, black or dark-brown substance, 
solid at ordinary temperatures ob- 
tained by distilling off more volatile 
portions of wood tar, coal tar or 
certain oils, occurs naturally as 
asphalt T-15, C-371 Sec also in 
Index Asphalt, Tar 
Pitch, of sound S-237-8, 239 
m music M-468b 
notation for M-468, 468a 
voice V-B17 
Pitch'blende, a mineral 
radium source R-56-7, M-265 
uianuim source U-405, M-265 
Pitcher, Itollj (1754—1832) heroine of 
Revolutionary War P-273 
Pitchei, in baseball B-65, 69, jnctuies 
B-64, 67 

I’ltchei plant P-274, pictui es P-295, 
N-51 

I’ltUi pine, evergreen pine (.Ptnus 
iigula) of pine family, natiie from 
Nen Brunsnick to Georgia and 
Kentucky At erage height GO ft , 
rounded irregular-shaped ciown 
Leaves m threes to 5 in long dark 
gi een , cones oval to 4 in long 
Pitch shot, m golf G-138 
Pith, spongy core of many plant 
stems P-292 

Pitheciiiithio'pus erectiis, or Java man, 
prehistoric man M-69 
I’lthecaiithropiis robiistiis, prehistoric 
man M-70 

Pit house, an early shelter S-144 
I’ltkin, alter B(oughton) (1878— 
1953), educator and author born 
Ypsilanti Mich professor of joui 
nalism Columbia University from 
1912, writer on applied psychology 
and self-help ('Life Begins at 
Forty' ) 

Pitman, Sir Isaac (1813—97) English 
inventor of Pitman shorthand ad- 
vocated simplified spelling S-166 
Pitman shortliand S-166— '7, pictures 
S-166 

Pitom’eter log L-295 
Pitot (pe to) tube, m aviation a tube 
V ith an open end facing the direc 
tion in which the airplane is mov- 
ing indicates the air speed A-92, 
diagiams A-87, 96 

Pitiessin, hoimone prepaiation H-425 
I’ltt, 11 illiam, the Elder See in Index 
Chatham, earl of 

Pitt, IVilIlam, the Younger (1759- 
1806) English statesman P-274 
Ireland I-230a 

I’lt'taciis (650''-570 BC), statesman 
of Mytilene hero of war against 
Athens popularly elected ruler 
589-579 B c 

one of Seven Wise Men S-233 
Pitt diamond, or Regent diamond 
D-80-1, picture D-79 
Pitti (pet'te, Anglicized pit’i) Palace, 
Ploience, Italy, begun 15th century 
for Luca Pittl, wealthy Florentine 
and bears his name purchased by 
Cosimo I de’ Medici 1549 and thence 
ow ned by i ulers of city who finished 
It made of massive blocks of stone 
See also in Index Museums table 
Cosimo de' Medici pictuie M-163 
Pittsburg, Calif , city 33 rai n e of 
Oakland on San Joaquin and Sacra- 
mento rivers pop 12 763 steel 
chemicals rubber map, inset C 34 


Pittsburg, Kan , coal-mining city 120 
mi s of Kansas City, pop 19 341, 
railroad shops foundries machine 
shops pottery works, Kansas State 
Teacheis College map K-11 
Pittsbiiigh, Pa, city at confluence of 
Monongahela and Allegheny rivers 
where they form the Ohio poii 
676 806 P-274—6, color picture 

U-267, map, inset P-132 
Carnegie Institute See in Index 
Museums, table 
Carnegie plants C-124 
educational institutions P-275: 

school library piotuj e 1^-195 
George Westinghouse Bridge See 
in Index Budge table 
bistort P-276 railroad strikes 
(1877) pictine H-299 
industries P 274-5 
natural gas pipelines G-33 
Plttsbingh, I iinerHitt of, at Pitts- 
buigh Pa chartered 1787 as 
academj 1819 as university pres- 
ent name 1908 arts and sciences, 
business administration dentistry, 
education engineering law, medi- 
cine mines nursing, pharmacy, re- 
tailing social work, graduate 
school 

band jiicfiii e B-46a 
building P 275, pictuie C-3B3 
Pittsburgh of Riissin, Kharkov K-38 
Pittsburg Lnmlnig, battle of. See in 
Index Shiloh battle of 
Pittsfield Mass residential city and 
summer resort in Berkshire Hills 
and lake region 35 mi n tv of 
Springfield pop 53,348 electrical 
machinery textiles stationery, and 
papers used by government for cur- 
renc> and bonds maps M-132, 
U-253 

early agricultural show F-13 
Pittstoii, Pa city on Susquehanna 
Riter 8 mi ne of Wilkes-Barre in 
coal region pop 15 012 paper 
silk kr it goods city named for 
elder William Pitt map P 133 
Pituitarj ipi-tn'i-ter-i) gliiid, or 
hjpnphjsis On-pof'i-sis) PI-424-5, 
B 280, diagiam H-425, pictures 
B-281, N-305 
fish F 104 

Pit tipers a subfamily of poisonous 
snakes V 476-7, S-207 
copperhead C 475 
moccasin M-328 
rattlesnake R-78 

Pit/, Heiirt Clarence (born 1895) 
illustrator chiefly of children's 
books born Philadelphia Pa (wrote 
‘The Practice of Illustration and 
‘Pen Bi ush and Ink’ illustrated 
‘Master Skjlark' by John Bennett 
and That Lively Man Ben Fiank- 
lin' by Jeanette Baton) 
illustrations pictui es r-279, 280, 

280& N 295, 296, 206« 

Pm See in Inder Music table of mu- 
sical teims and forms 
Pi'iis I, Saint (died VO ISff) pope 
commemorated as saint July 11 
P-276 

Pius II (1405—64) pope P 276 
Pius III (1439-1503) pope P 276 
Puis It (1499-1505) pope P-277 
Pius V, Saint (1504—72), pope com- 
memorated as saint Mav 5 P-277 

Cosimo de Medici and M-1G3 
Puis 11 (1717—99) pope P 277 
Puis III (1740-1823) pope P 277 
Puis nil (1761-1830) pope P 277 
Puis I'S. (1792-1878), pope P-277 
loses temporal potter 1-273 
Order of See in Index Older of 
Pius IX 

Pius X, Saint (1835—1914) pope el- 
evated to sainthood 1954 , commem- 
orated as saint Aug 20 P 277 
Puis \T (1857—1939) pope elected in 
1922 P-277, pictuie P 277 


Pius XII (born 1876), pope elected in 
1939 P-278, pictui es P-278-9, R-195 
creates new cardinals C-121 
Pixies, mischievous sprites or fames 
stories S-413 

Pizarro (pi-zdr'o_, Spanish pe-thar'o), 
Praniisco (1471''— 1641), Spanish 
conqueror of Peru P-278, 280, pic- 
tures C-189, P-280 
Ecuador E-232 
Incas 1-50 

statue pictui e P-280 
Pizzicato See in Index Music, table 
of musical terms and forms 


Piz/etti ipet-set'te) , Ildebrando (born 
1880) Italian composer horn 
Parma Italy, director Milan Con- 
servatory, operas ‘Fedra’ Deborah 
and Jael’, wrote his own librettos 
and followed theory that text 
should be confined to essentials of 
drama without a single tvord un- 
suited for musical expression 
Place de hi Concorde (jilas du la l.on 
K6id'), Pans France P-83ii, map 
P-83a, pictures P-84, B-439 
Place de I'Dtoile (la-twaV), Pans 
France P-81, map P-83a, picture 
P-82 

Place de I’Opera, Pans France P-831), 
map P-83a, picture P-82 
Place names See in Index Names 
subhead place 

Placeii’tal mammals, the placentalia 
M-62 

Plaeenfm Biij, on s e coast of New- 
foundland, U S Air Force, Navy, 
and Army base 
Placer mining M-268, 270 
gold G-132 with dredge G-132, ino- ' 
fares D-141, G-133, A-136 
tin, pictuie G-41 

Place tnliie, in number sjsteni N-312a, 
pictures N-312b, D-29 
decimals D-29— 30, cUai t D-30 
Plague See in Index Black Death, 
Bubonic plague 
Plaice See in Index Flounder 
Plniil (pldd), a rectangular woolen 
garment crossbarred with different 
colors worn by IScottish Highland 
ers each clan has own pattern 
also any fabric having a. pattern of 
bars or stripes crossing each other 
at right angles coloi pictuie F-5 
Highland dress S 6Sa, pictuie S-6Sa 
Plain-clothes men, detectives or police 
officers not in uniform P 354 


Plainfield N J city 22 mi sw of 
New York City pop 42 366, metal 
not cities printing presses motor 
trucks silks map N-164 
Plains, sti etches of level land See also 
in index Coastal Plain 
flood plains E-181 

llanos S-270, 275 C 387, C-148, 

V 440-1, mart S 255 
paiiipa A 330-1, S-272, maps A-331, 
S-255, jHctme A-332 
peneplain G 50, 

E 187 Great Plains of U S R-yJ' 
prairies N 263 Canada C-75-6, 7b, 
map C-67, United States U 284 
savannas Sec in Index Savanna 


otv > rVillicvo K- - 

steppes R 258, A-414, 




A-412 


?Iains bison B 200 
?laiiis Iiidians, name given to group 
of tribes inhabiting great plains oi 
US 1-92-3, 103-45, pictui es 1-«C) 
104, 106e 110c 

buffalo dance coloi pictui e 1-97 
bullboat B-219 
calendar, pictuie 1-1085 
culture area maps 1-91, 106/ 
sign language picture -g 

tepee picture 1-90, coloi picti 

>laiiis of Abrahniii, 

nC Yvhftre in Septemner 


, blit, rjide, lull, bdrn, out, 


Ivey: capo, at, far, fast, wliat, fpU, me, yet, fern there, ice, bit, low, won, for, not, dp, cure, 
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1759, W'olfe defeated Montcalm; 
monument of Wolfe commemorates 
victory: W-181, JI-378, Q-10 
Plains rattlesnake P^-78 
riainvlew, Tex., city 70 mi. s. of Ama- 
rillo; pop. 14,044; irrigation farm- 
ing; flour, feed, irrigation equip- 
ment. cottonseed oil ; Waj’land 
Baptist College; map T-90 
Plan, live-year, in Prussia. See in In- 
dex Five-year plan 

Planarians, flatworms W-302, picture 
W-302 

Plancliet (pldn'ohet) , coin blank M-292 
Planck (pliinah), Max (1858-1947), 
German physicist, born Kiel ; great- 
est work and many publications in 
theoretical physics, especially ther- 
modjmamics; his theory of radia- 
tion was the foundation of the 
quantum theory, associated with 
his name: won the Nobel prize in 
physics 1918: R-30h, E-344d, P-233, 
picture P-236 

Planck’s constant, in physics E-344e-/, 
R-30C 

hydrogen spectrum explained by 
S-334 

plancon (pld)V-sdji') , Pol Henri (1834- 
1914), French dramatic singer; 
sang in Paris, London, and with 
Metropolitan Opera Co., New York 
City; most famous bass of his time 
(Mephisto in ‘Faust’). 

Plane, a tool T-153 
safety in using S-10 
Plane, in geometry, an absolutely flat 
surface which will entirely inclose 
a straight line drawn between any 
two of its points. 

Plane, foeal. See in Index Focal plane 
Plane, inclined, in mechanics M-160!), 

^ pictures M -161 

Plaiie geomctr.v, that part of geometry 
which deals with plane figures. See 
III Index Geometry 
p ane polarization, of light L-234 

printing, or nurture printing 
E-385-6, P-414a 

1 Inner, a machine too! T-153, 154 
Plane sailing, in navigation N-75 
1 ane surveying S-457-8 
J lane table, in surveying S-458 
I laneta'rium, an electrical and me- 
chanical apparatus for projecting on 
a domelike ceiling images of astro- 
nomical bodies in their natural mo- 
tions; first one built at Zeiss optical 
lactory in Jena, Germanv; later 
several built in the U. S. — Adler, 
m Chicago; Pels, in Philadelphia; 
Griffith, in Los Angeles; Hayden, 
in l\ew’ York City; Buhl, in Pitts- 
nurgh; Morehead, in Chapel Hill, 
c ^^^nrrison, in San Francisco; 
smaller ones, in Springfield, Mass., 

A 11 Calif. 

Juiier Planetarium, map C-231b, pic- 
lure A-440 

\'^®‘“ry wind AV-ISS-S, diaprams 

‘V-152, l54 

theory P-286, E-177, 

asteroids, relation to A-426 
ingin of continents E-194 
'«n etoids, or asteroids A-426 
Grox, orbit A-426 
Zone P-282 

PlnH® S-486, pictures S-486 

® ti'ieonometry, trigonometry of 
f;' triangles. See in Index Trig- 
onometry 

_^‘281-5, pictures P-281-5, 
table P-283 

(planetoids) A-426 
®teristics revealed by: infrared 
•pectral recorder 1-149; spectrum 
S-332, 333 

, E-172-95, diagrams P-282-3, 
E-172-94, table P-283: 

.. .size of E-191-2 

<=‘aHtation G-170-3, pictures G-171- 
^owton’s ■ 


Jupiter P-282, 284, diagrams P-282— 
3, picture P-285, table P-283: 
Galileo discovers satellites G-5 
Kepler’s laws of motion K-36 
life in other worlds, possibility 
B-148, 150, P-283-4 
Mars P-282, 283-4, diagrams P-282- 
3, pictures M-102, P-284, table 
P-283: Kepler studies motion K-36 
Mercury P-282, diagrams P-282-3, 
table P-283: Einstein theory 
R-lOO 

motions A-436-7, 443-4, P-281-2, 
285, diagram A-444, pictures 
A-428: Kepler’s laws K-36 
Neptune P-282, 285, diagrams 

P-282—3, picture P-285, table 
P-283 

order, and distances from the sun, 
diagram P-282, table P-283 
origin, theories P-285 
Pluto P-282, 285, diagrams P-282-3, 
table P-283 

Saturn P-282, 284-5, diagrams 

P-282—3, picture P-281, table 
P-283: Galileo di.scovers rings G-5 
space travel to S-309/ 

Uranus P-282, 285, diagrams P-282- 
3, table P-283 

Venus P-282-3, diagrams P-282-3, 
picture P-284, table P-283 
Plank road R-158b 
Plank'ton, the microscopic organisms 
found in ocean water F-lOO, 0-332 
influences color of oceans P-2 
Newfoundland Banks N-140 
oyster eggs, sperm, and larvae 0-437 
Pacific, relative scarcity P-2 
I’lanning, city. See in Index City 
planning 

Pliinqiiette (pldh-kef) , Jean Kobert 
( 1848-1903), French composer of 
light and graceful operas (‘The 
(ihimes of Normandy’, ‘Rip van 
Winkle', and ‘Paul Jones’). 

I’lant, Henry B. (1819-99), American 
railroad man P-161 
Plant, Morton P'. (1852-1918), rail- 
road man, son of Henry Plant, born 
New Haven, Conn.; active in the 
Plant system of railroads and the 
Peninsular & Occidental Steamship 
Co.; endowed Connecticut College 
for AVomen. 

Plant. See in Index Plants 
Plantagenet (plan-tag’ e-nef>. House 
of. also called House of Anjou. See 
also in Index England, subhead 
kings and queens, table 
Henry 11 founds H-335 
Plantain (plun'tin'l, several varieties 
of banana B-46 
Plantain, or ribwort. 

stemle.ss, comprising genus PUmtago 
of family Plantaginaceae, having 
a rosette of broad-ribbed leaves 
from which arises elongated spike 
of small greenish-white 
Plantain lily. See in /ndea: Hosta 
Plant-animal communities L-218. 4AU, 
222, F-168 

X’luntutiOITK onT C* TTR 

Brazil B-290, a' ras 

Central America C-174. Honaura.s, 

^ picture H-417; labor camp, picture 
P-ITS 

prewar South in U.S. U-380 

Southern Colonies, life on A-193b-6, 
pictures A-193a-o, 194 5 

planriir^ding P-305-6. 307, B-262. 
See also in Index Plant improve- 

Pmut^diseases P-30^5. S-355 B-150. 
See also in Index Insect pests 
blight B-206 
ergot of rj^e R-SOO 

iSrdewsan^d' molds M-247-8, picture 
M-247 

oak wilt 0-320 

parasites P-80 


studies N-193-4 

ii ; yein, r/o ; l/iin, tAcn^A^rench nasal (Jean) :c/i=Frcncli j 


quarantine of imported plants 
1-195: Federal Quarantine Act, 
U. S. 1-163 

rusts and smuts R-297-9, pictures 
R-297-8 

trees killed by F-238-9 
I’lanthoppers, a group of the order 
Hemiptera, family Fulgoridae ; es- 
pecially the common scolops (Sco- 
lo 2 is snlcipes) w'hich lives among 
low-growing vegetation in the U.S. 
and s. Canada and is an excellent 
jumper: jncture 1-159 
Plan'tigrade animals, those whose 
heels touch the ground F-224, pic- 
ture R-20 

bear B-85, picture B-86 
digitigrades developed from H-428i 
raccoon R-19-20, pictures R-20 
Plant improvement P-305-7, A-61, 63, 
B-262, Reference-Outline A-72 
Burbank’s work B-356, 357 
flowers 

canna C-112-13 
carnation C-123 
chrysanthemum C-301 
cosmos C-489 
dahlia D-1, picture D-1 
fuchsia P-313 
magnolia M-43-4 
pansy' P-64 

rose R-230-2, picture P-309 
Shasta daisy D-5 
tulip T-203-4 
fruits F-303 
apple A-277-8 
grape G-155 
limequat L-244 
loganberry L-295 
mango M-77 
pear hybrids P-105 
plum P-322 
raspberry R-76 
strawberry S-427 
grafting F-303, pictures F-30S 
grains A-63: corn C-483, pictures 
C-481; rustproof and smutproof 
R-298-9, 0-322; wheat AV-116 
growth promoted P-306-7 
hybridization P-305-6, 307 
Mendel’s laws of heredity H-344, dia- 
grams H-345 

seed selection P-305-6, B-356, C-483, 
pictures C-481 
sugar beet B-102 

vegetables: asparagus A-423; cab- 
bage ttroup C-1; potato B-356, 
A-63, P-391 

Plantin (pliin-tdh'') , Christoplie 
(1514-89), French printer; head 
of a famous printing house in Ant- 
werp, which was converted into a 
museum in 1877: became in 1571 
court printer to Philip II of Spain; 
noted for a polyglot Bible: T-230 
Plant Industry, Soils and Agricultural 
Engineering, Bureau of, U. S. U-364 
Planting and transplanting G-13— 14 
flowers, chart G-18, table G-16-17 
trees, picture P-304 
vegetable.s. table G-19 
Planting maeliiiie A-60 
celery planter, ])icturc F-152 
corn planter, jjicturc A-63 
potato planter, jiiclurc P-391 
I’lantiii-Moretiis Museum, Antwerp. 

Sec in Index Museums, table 
Plant lice. Sec in Index Aphids 
Plant life P-286—310, map P-303, jne- 
tures P-293—300, 302, 304—9, color 
pictures P-286—92. See also in Index 
Plants 

Plant Quarantine, Biirean of Ento- 
mology and, U. S. U-364 
Plant Quarantine .Act, Federal 1-163 
Plants P-286-310, map P-303, pictures 
P-293-300, 302, 304-9, color j)ic- 
tures P-286-92, Reference-Outlines 
E-263— 5, N-68— 68a. See also in 

Index Agriculture; Biology; Bot- 
any; EcolofeT: Reproduction: names 
of plants and plant groups; also 
chief .sulijects listed below by name 


(z in azure) :K=:German guttural th 
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adaptation P-297-8, N-50, picto- 

(jrapli 13-215, pxctnre K-51, color 
picture E-212, Referencc-Outlixic 
B-264. See also in Index Ecology; 
Vegetation, distribution of 
air plants A-111 
aiternation of generations S-366 
anatomy B-262, Reference-Outline 
B-263-4 

animal life depends upon N-46, 
52-4, B-148, 160 

animals, dependence upon N-52-4 
animals distinguished from P-287-8, 
B-147-8, A-248, 260c-d, L-224a: 
slime molds S-199 
annuals P-290, 297 
bibliography B-265, H-394-6, 

N-68b-9 

biennials P-290, 297-8 
breathing P-294, R-117 
bulbs B-348, picture P-297 
carnivorous P-297 
cells the structural units C-169-61, 
L-224a-l), pictures C-160-1 
cellulose C-162, B-224(t 
chemistry of B-146— 7, P-290—5: es- 
sential elements S-228 
classification P-288-90, Li-225, pic- 
tures Ij-224d, color picture P-289, 
Reference-Outline B-264— 5: prin- 
ciples B-152, L-254-5 
coloring matter, or chlorophyll 
P-293, B-148, L-224n, L,-151, 154, 
N-46: fungi lack P-316 
communities E-218, 220, 222, F-168. 

See also in Index Ecology 
corms B-348, picture P-297 
decay, cause of B-13 
diseases. Sec in Index Plant diseases 
ecology E-212-22, pictooraph E-216, 
pictures E-213, 216-17, 219, 221, 
color picture E-212, Reference- 
Outline B-264 
evaporation 1,-151, T-179 
excretions C-160 

experiments for home and school 
P-298-301, 292 

fertilization B-148. See also in In- 
dex Pollen and pollination ; Repro- 
duction 

flood and erosion control F-145-6 
flowei’ing, or seed (spermatophytes) 
P-289-90, 292-3, 296, Reference- 
Outline B-265: place in plant life 
P-289, color picture P-289 
flowers F-168— 87, pictxires F-168, 
181-7, color pictures F-169-80 
food P-290-6, L-224d, N-46-50, 

P-245, pictures N-46, 47, 60, color 
pictw'e P-292 

derived from other plants F-316 
digestion of D-92 

distribution by sap, diagram T-179 
essential elements S-228 
fats and oils P-44 
manufacture P-290—5, 1,-151, N-46 
minerals needed P-56, P-293, 294, 
295, M-267, S-228 
nitrogen, fixation of N-240— 1, B-13, 
P-297, picture B-14: alfalfa 
A-151; clover C-369, picture C-360 
storage B-348, N-46— 8 
vitamin Bi V-495 

forests F-236— 41, picHtres F-236— 40 
fossils F-243-4, 248, picture F-246 
fruits F-306 

greenness P-293, B-148, 1,-2240, 

1,-164 

growing new plants without seeds 
P-300-1 

grown without soil P-307-9 
herbarium F-181 
hormones 1,-2246, P-306 
Ice Age 1-4 

improvement of plants. See in Index 
Plant improvement 
insect pests. See in Index Insect 
pests 

leaves 1,-151-4, pictures 1,-151-2, 
color picture 1,-153 
length of life: trees T-178-9, S-101-2, 
y-339 


life l,-223-5, pictures 1,-223, 22ia-d 
luminescence P-208 
movements (tropisms) P-296-7 
night-blooming C-10, picture H-2880 
nitrogen cycle P-295, N-241 
ocean life 0-330, 332, B-160 
original homes of domestic plants 
P-302-3, map P-303 
osmosis P-292-3, pictures P-293 
parasites and .saprophytes P-77-80, 
P-288-89, F-316 

partnership, or symbiosis P-297, 
P-80, E-220, B-211, picUires L-220 
parts of typical plant, color picture 
P-292 

patented P-306 
perennials P-289, 290, 298 
photo.synthesis B-146-7, 1,-151, 

P-293—4, B-148, diagram N-46 
physiology P-245-6, P-287-98, 306- 
10, N-46— 51, B-262, Reference- 

Outline B-264: home experiments 
for studying P-298-301 
plastic cover for new plants, picture 
C-163 

poisonous P-338-40, pictures P-338~ 
40. See also in Index Poisonous 
plants 

primitive form 1,-225, pictures 

l,-224d.* algae A-152— 4, color pic- 
tures A-153; protococcus l,-224a, d 
protoplasm P-288, P-422, B-148 
reproduction P-295-6 
roots R-226-7, pictures R-226-7 
rootstocks, or rhizomes B-348, pic- 
ture P-297 
secretions C-160 
seeds S-96-8, pictures S-97 
sensitive. See in Index Sensitive 

plants 

soil makers S-228, C-462b.- mosses 
M-406; trees T-179 
spores S-355-6, pictures S-366 
succession E-218: study of, picture 
B-263 

transpiration P-291, W-62 
transplanting. See in Index Trans- 
planting 

trees T-178-85, pictures T-179-84 
tropical plants S-273, 274-6, color 
pictures P-5, 7. 8, E-212 
tubers B-348, picture P-297 
uses of P-301-2, 286-7, B-147, color 
picture P-288, Reference-Outline 
B-264: chemurgy P-303-4 
vasculum F-181 
vitamins A'’-494-8 
water culture P-308-9 
water plants \V-66— 7 
water utilized by P-290-4, W-eO 
weeds W-84-5 

winter, preparation for N-62, 
P-297-8, Reference-Outline N-686 
Plant societies E-218, 220, 222, F-168 
Plant surgery T-179 
grafting F-303, pictures F-305 
Plant wizard (Luther Burbank) B-356 
Plas'liett, John Stanley (1865-1941), 
Canadian astronomer, born near 
Woodstock, Ontario; director Do- 
minion Astrophysical Observatory, 
Victoria, B.C., 1917-35 ; authority on 
rotation of our galaxy and proper 
motion of the stars; in 1922 dis- 
covered huge double star (Plas- 
kett’s Twins). 

Plasma (pids’mo), a green variety of 
quartz-chalcedony with white or 
yellow spots, engraved as a gem by 
the ancients. 

Plasma, of blood B-208— 9 
dextran, plasma substitute B-15 
normal and anemic blood, picture 
B-208 

transfusion B-210, picture B-208 
Plasmodium, a mass of naked proto- 
plasm 

in slime molds S-199 
malaria parasites M-401-2 
Plassey (plds’e), historic town in 
West Bengal state. India. 75 mi. n. 
of Calcutta 


battle (175j7) C-352 
Plaster, a mixture of quicklime, sand, 
hair or fiber, and water, forming a 
paste which hardens when dry; 
used for walls, ceilings; mixture 
varies for different purposes 
gypsum G-236 
lime L-244 

sculpture, use in casting S-75 
Plaster of Paris, a white powder made 
of ground gypsum and water, so 
called because gypsum was early 
used near Paris in making plaster 
and cement; used for molds, also 
for bandages and casts for wounds, 
deformities, and fractures 
gypsum G-236 
mineral source M-265 
pottery molds P-400, picture P-399 
sculpture, use in casting S-75 
Plastic arts A.-^00h—h See also in In- 
dex Architecture and other plastic 
arts by name 
IMastlclzer P-312 
lacquers L-82 

Plastics, materials that can be readily 
molded, especially synthetic plas- 
tics P-310-14, pictures P-310-13 
airplane manufacture A-98 
Bakelite 1-201-2, P-314, C-371, table 
1-199 

bibliography P-314 
casein products M-263 
celluloid P-314 

cellulose products C-162-3, picture 
C-163, table C-162 
coal-tar products C-371 
corn products, diagram C-483 
fabrics F-8 

nylon N-317-18, pictures N-318 
plywood, use in P-327 
rayon R-79-81, pictures R-80 
rubberlike plastics R-245 
rust prevention R-297 
silicones S-180 
soybean products S-308& 

Plastic surgery M-164o 
Plas'tron, part of turtle shell T-222 
Plataea (plg-te'g), ancient city of 
Boeotia, Greece 

battle of (479 B.o.) P-159: Aristides 
at A-339 

Plata (plii'ta) River, or Bio de la 
Plata (re'o da Id pld'td), great es- 
tuary on e. side of South America 
formed by junction of Parani and 
Uruguay rivers P-314, A-332, maps 
U-407, S-253, 256, A-331 
at Buenos Aires B-339-40 
Plate, cut of beef, picture M-1566 
Plate, in architecture. See ixi Index 
Architecture, table of terms 
Plate, of vacuum tube R-37, diagram 
R-38 

Plate, photographic P-221 
experimental p'ate, pictxire P-218 
Plate armor A-377, pictm'es A-S76, 377 
Plateau tpla-to’), Joseph A. F. (1801- 
83), Belgian physicist 
bubbles, study of S-214 
Plateau, in geography, an expanse ot 
elevated, comparatively level lana. 
Plateau, in learning L-145 
Plated silverware S-188 
Plate glass G-122 
Platelet, blood B-208, pictm-e B-209 
Platen press, in printing P-414a-o, 
diagram P-414o 
Platforms, political P-358 


fating ot metals 

by electrolysis B-321, E-302, picture 
I-244d 

ehromium C-300 

lat'inite, a nickel-iron alloy 

lat'inum, a chemical element P-314- 
15, tables P-151, C-214 
llloys P-314, A-174 
flectric furnace P-317 
“lectric-light filaments E-310 

1 anfivifv TiJ-315 


Key: Cf/pe, at, far, fast, what, fdll; nie, yet, fern, there; ice, bit; row, won, fdr, ndt, do; care, 


bnt, rjfde, fitll, hilrn; oMt, 
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gases absorbed by P-314 
jewelrj', color picture J-347 
mineral' occurrence M-268, M-262 
producing regions P-315 
pyrometers P-448 
substitutes: platlnite P-314 
weight P-314 
wire 'W-iei, P-314 

Plato (pld'to) (427—347 B.C.), Greek 
philosopher, pupil of Socrates P-315 
Aristotle and A-339 
Atlantis, description of A-453 
quoted on Socrates S-225 
social beliefs S-220, 221 
water, theory on -A-145 
Platoon', in U. S. Army A-380, table 
A-380 

Platoon system, in football F-232 
Platoon system, in schools S-58 
Gary G-28 

Piatt, Charles Adams (1861-1933), 
architect, born Xew York City; 
influenced by the Italian form; also 
skillful painter and etcher. 

Platt, Orville Hitchcock (1827-1905), 
statesman, bom Washington, Conn.; 
U. S. senator 1879 until death; in- 
troduced Platt Amendment. 

Platt, Thomas Collier (1833-1910), 
political leader, the “easy boss” 
(Republican) of New York State; 
said to have forced Theodore Roose- 
velt’s nomination for vice-president 
in 1900. 

Platt Amendment, defining U.S.-Cuba 
relations 11-20, R-211 
Platten See, Hungary. See in Index 
Balaton, Lake 

I’latte Purchase (1837) M-324 
Platte River, largest tributary of llis- 
souri, formed by union of north 
and south forks of the Piatte in s.tv. 
Nebraska; flow's e. in great curves 
and enters Missouri River on Iowa 
border; length of main stream 200 
mi.: maps N-95, 102-3, U-286 
early name N-106 
Oregon Trail follows F-40 
Platt National Park, in Oklahoma 
t\-3Saj map N-18 

Plattshurg, also Plattsburgh, N. Y., 
summer resort tow'n on Lake Cham- 
plain, 74 mi. s.e. of Montreal, Can- 
ada, in agricultural section ; pop. 
17,738; matches, paper products; 
State Teachers (College, Champlain 
Summer School; important naval 
battles of Revolutionary War and 
of War of 1812 fought nearby; for- 
merly u. S. Armv training camp: 
nap N-205 

Blaty, a tropical fish which has been 
Widely used to study the inheritance 
of characteristics : also called moon- 
fish from a dark moon-shaped mark 
at the base of the tail on early im- 
ported specimens ; few so found 
today: color picture P-104—5 
Platycodon. See in Index Balloon- 
flower 

Platyhclmin'thes, a phylum of animals 
imniprising the flatworms W-302, 
^oference-Ontline Z-364, table 
W-303 

l^latypus. See in Index Duckbill 
Platyrrhine ipldt'i-rin) , division of 
^ monkeys M-353 

Plniieii Iplou'en), town of Saxony, 
^errnany, on White Bister River, 
, _'m- s-w. of Zw'ickau; pop. 84,778; 
lextile manufactures: map E-425 
llautus (.pity tits), Titus Maccius 
(-547-184 B.C.), Roman comic 

poet and dramatist (‘Amphitus’; 
fbe Captives’; ‘Pot of Gold’): 
L-130, D-131 

llay P-315-20, pictures P-315-20. See 
also in Index Amusements; Sports 
tes of children characterized by 

J^filography P-318 


changes with age P-316, 318, C-241- 
2, chart C-240d 

competition in leisure-time activities 
discouraged L-159 
foreign lands: Congo basin, picture 
C-iSid; Japan J-305; Russia 
R-273 

games G-8-8/, pictures G-Sa-f 
kindergartens and nursery schools 
K-41-4, pictures K-41-3 
“play age” of child P-318, C-242 
skills, based on C-240& 
snapdragon, a game C-297 
toys T-160— 160(1, pictures T-160- 
160(1 

tvpes of plav P-315-17, pictures 
P-315-18 

values of P-316-17 
work distinguished from P-315 
Playa (plii'ya), in de.sert D-73-73a 
‘Playbo.v of the Western World, The’, 
comedy by John AI. Synge based on 
Irish pea.sant life; Christy Alahon 
becomes a hero when he confesses 
the murder of his tyrannical father 
with a spade; when his father ap- 
pears only slightlj' hurt, Chri.sty is 
turned upon as a despicable person. 
Player piano P-250 
Play field P-86c— (I 

Playground.s, public P-86n-d, pictures 
P-86(!-(1 

accident prevention S-8 
games, place for, in a crowded city, 
picture G-8c 
storytelling S-406(i 
I’laj’ing cards C-121— 2 
“Pla.viiig ’possum,” origin of expres- 
sion 0-399 

Play lot P-86C, picture P-86a 
Playmates 

adjusting to C-241 ^ai 

importance of P-318, picture C-241 
Play-party games P-192fl 
Plays, dramatic D-129-37. See also in 
Index 'Dra.ma 

production ; books about H-401 
Plaza, Nicanor (1844—1918). Chilean 
sculptor; for many years professor 
of sculpture in School of Fine Arts 
in Santiago; principal work La 
Quimera’: L-116 
Plaza, a public square 
BogotA, Colombia, picture B-220 
Latin America L-108 
Lima, Peru, picture L-ip 
Madrid. Spain M-28, picture JI-26 
Jlexico City, picture M-210 
Pleasantville, N. .1., resid^tial city 
7 mi. n.w. of Atlantic City; pop. 
11 938" summer resort: map A-lfao 
Plebeians. See in Index Pleb.s 
Plebiscite (pleb'i-sit), a vote of all the 
electors on some specific questmn; 
used several times in France for 
pofuica?iasues; after WorKl War I 
plebiscites were taken to settle \ an 
ous boundary , 

Schleswig G-71, map 
Tacna-Arica 7,^/ 

PleliB iplebz), or plebeians (ple-5e- 
anc), the lower order of citizens of 
ancient Rome R-182-4 
struggle for self-government B>-64 
riecopTera, an order of four-winged 
insects I-160a 
piedae. See in Index Oath 
Plehve Viatsebeslav Kons^ntinoyitcb 
846-1904), Ru-ssian official, head 
of secret police and later minister 
of Tnterio?; oppressive measures 

brought on his assassmauom^ „y. 

^moJogy. the seven daughters of 

n^^'di;. grou’p of stars P-321, charts 
S-373, 379, 381 

nebulae epoch, in 

‘■““S' B-S, 

rienipotcn’tlary ministers D 93 


Plenum. See in Index Architecture, 
table of terms 

Plcsiantbropus traiisvaalensis, pre- 
historic man M-70 

Plesiosaur iple' si-6-snr) , Alesozoic 
reptile R-113, picture R-112 
Pleura, the serous membrane that 
covers the lungs, lines the walls of 
the thorax, and is reflected upon the 
diaphragm L-351, diagram L-351 
Pleu’rlsy, an inflammation of the 
pleura P-244 

Pleurisy root, or butterfly weed AI-254 
Pleven (p/e’ren), or Plevna (plev’nii), 
town in n. Bulgaria; pop. 38,997; 
maps B-23, E-417 

battle (1877). ,‘?ec i)t /ii(ic.T Battles, 
table 

Plexiglas, a synthetic plastic P-310, 
313, picture P-312 

Plexus, a network of veins or nerves 
P-245 

Pliers, a tool T-150 

Plimsoll, Samuel (1824—98), English 
political leader and reformer, born 
Bristol; secured legislation to pro- 
tect the English merchant seaman 
('Our Seamen’; ‘Cattle Ship.s’). 
Plimsoll mark, a nautical term S-159, 
picture S-161 

Plinth. See in Index Architecture, 
table of terms 

Pliny (plin’i) the Elder (Gains 
Plinius Secundus) (a.d. 23-79), 

Roman author and official ; great 
reader and student 
death P-366, L-131 
electrical experiments E-307 
glass, story of discovery G-123 
’Natural History’ R-88d 
soap first referred to S-211 
zoology Z-361 

I’lliiy the Younger (Gaius Plinius 
Caecilius Secundus) (a.d. 617-113?) 
nephew of the elder Pliny, who 
adopted him; long career as 
important public official ; his col- 
lected 'Letters’ give a vivid picture 
of the life of a Roman gentleman 
■Letters’ L-131 

Pliocene (plVo-sen) epoch, in geo- 
logic time, diagram G-58, table 
G-67 

PlI’oHIm R-241 

Pliobippiis (.pU-6-Ulp'us), ancestor 
of the horse H-428i 
Pllolite R-241 

Plisse (ple-sd'), also called crinkle 
crepe, a thin cotton fabric named 
for its finish, an allover blistered 
effect or puckered stripes made by a 
chemical proce.ss; used for lingerie, 
dresses, and nightwear. 

Ploce’idae, a bird family B-178 
Ploesti (pld-pcshf) . Rumania, town 
40 mi. n. of Bucharest; pop. 95,- 
632; petroleum center: maps B-23, 
E-417, picture R-253 
World War II AV-267, 279 
Plotinus (plo-tVnus) (204?-270), 
Neo-Platonic philosopher, born 
Egypt; studied at Alexandria; 
taught at Rome; foremost philoso- 
pher of mysticism; wrote ‘Ennead.s’. 
Ploughboy Poet, nickname for Rob- 
ert Burns B-362 

Plovdiv (plov'dif), also Pbillppopolis, 
2d city of Bulgaria, 80 mi. s.e. of 
Sofia ; pop. 125,440 ; ancient Thracian 
citv; huge trade in silk, cotton, at- 
tar’ grains, tobacco, and hides: maps 
B-23, E-417 

Plover ipliiv'er or plo'ver), a shore 
bird P-321. See also in Index Klll- 
deer 

foot, picture B-175 
migration of golden plover M-242, 
P-321, map M-241 
nests on ground B-172 
Plow P-321—2, pictures P-321-2 
ancient use B-6n 
inventions A-59 
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listing, or contour plowing 0-154, 
C-452/, pictures A-69, C-452(I, 

E-217 

modern types P-321-2, A-60, pictures 
A-61, P-25, 27, 1-62, P-321-2 
primitive types A-58, pictures A-70, 
E-362, P-321, C-271, L-109, M-192, 
M-238C 

walking plow P-321, picttires A-58-9, 
P-321 

‘Plowing in Nivernais’ (ue-Uer-nd'), 
by Rosa Bonheur, picture B-227 
Ping, a casting bait P-118c, list 
P-118/t, picture P-118c 
Plng-niul-tcntlier, method of qual-ry- 
ing Q-3 

Plum, a tree of the rose family P-322 
Burbank develops varieties B-366 
fruit, color picture P-308 
prune industry P-424 
Plumage, feathers of a bird P-46-8, 
pictures F-46-7. See also in Index 
Feathers 

Plumb, a weight suspended from a 
line for fixing vertical direction ; 
used to determine straightness of 
walls and depth of water: T-154 
Plumbaglnaeeae. See in Index Eead- 
wort family 

Plumbago. See in Index Graphite 
Plumbago, or leadwort, a genus of 
chiefly perennial plants of the lead- 
wort family, native to warm parts 
of Africa, Asia, and Europe, Mostly 
climbing or trailing plants with 
oval leaves; flowers in loose clus- 
ters, blue, red, or white; roots for- 
merly used in medicine. 

Plumbing P-322-3, picture P-323. Sec 
also in Index Sewerage; Water 
supply and waterworlcs 
derivation of word P-323 
drainage system P-323, B-346 
earthenware drain pipes B-305 
freezing of water pipes W-63 
lead pipes L-141 

Pluin'bum, Latin name for lead, table 
C-211 

Plum'oot, a hybrid fruit developed by 
Luther Burbank B-356 
Plum enreulio (.Mr-ktVli-d) , a weevil 
(Gonotrachclus nenuphar), injures 
plum, peach, cherry, apple trees. 
Plumed Knight, nickname for James 
G. Blaine B-205 

Plumed Serpent, symbol of the Central 
American god, Quetzaleoatl M-204, 
picture M-205 
Plume moss M-406 

Plume poppy CBocconia), a genus of 
tall plants of the poppy family with 
heart-shaped lobed leaves and large 
panicles of small pink, bronze, or 
greenish flowers 
how to plant, table G-16 
Plunkett, Sir Horaee Curzon (1854— 
1932), Irish publicist, a leading 
advocate of compromise in settle- 
ment of Irish question; founded 
Irish Agricultural Organization 
1894, and 1899-1907 was vice-presi- 
dent of Irish Agricultural Depart- 
ment. through which he labored to 
improve the condition of the Irish 
farmer. 


Plural, in grammar 
nouns N-306: spelling of S-336 
pronouns P-418 
verbs V-449 

Pluralists, in philosophy P-20S 
Plural'ity, in elections E-288 
Plush, a fabric P'7 
Plutarch ipln'tnrh) (about A.n. 46- 
120), Greek biographer P-324 
Lycurgus, story of L-354 
Shakespeare borrows plots fe-124 
Plu'to, or Hades, in Roman and Greek 
mythology, god of underworld 
P-324. See also in Index Hades 


Perseus and P-154 
Pluto, a planet P-281, 285. 282, dia- 
grams P-282-3, table P-283 


discovery P-285 
eccentricity P-285 

Plutonium, chemical element P-324, 
picture P-324, tables P-151, C-214 
in atomic power A-466-7, diagrams 
A-466, 466, 467, 468 
Plutus (itlu'tiis), in Greek mythology, 
god of riches; said to have been 
blinded by Zeus so that he would 
distribute wealth to worthy and un- 
worthy alike. 

Plymouth {plim’utli), England, Im- 
portant port in S.W.; pop. 208,985: 
P-325, map B-325 

first true porcelain factory in Eng- 
land P-398 

Pl.vmouth, N.H., town 51 mi. n.w. of 
Concord; pop. of township, 3039; 
gloves, wood products; Plymouth 
Teachers College; map N-151 
Plymouth, Pa., coal-mining borough 
on .Susquehanna River, 4 mi. w. of 
Wilkes-Barre; pop. 13,021 ; mining 
machinery, hosiery: map P-133 
Plymouth, Plymouth County, Mass., 
on e. coa.st, .33 mi. s.e. of Boston ; 
county .seat; first New England set- 
tlement; pop. of township, 13,608; 
P-325—7, pictures P-326—7, map 
M-133. See also in Index Plymouth 
Colony 

Pl.vmouth Brethren, a Christian de- 
nomination that originated in Brit- 
ish Isles about 182.5-30, and became 
prominent in Plymouth. They are 
opposed to church government and 
an official ministry, insisting on the 
right of all believers to preach. 
Plymouth Colony P-325-6, M-137, pic- 
tures P-325-7 

first veterans’ benefit on record in 
America V-466 
Mayftou'er arrives M-147 
Miles Standish S-368 
P-oger Williams in W-140 
Thanksgiving T-110 
Pl.vmouth Compan.v, also known as 
Virginia Company of Plymouth, 
organized 1600 by King James I 
of England to establish colonies in 
North America between 38' and 45' 
north latitude: settled colony at 
mouth of Kennebec River in 1007, 
abandoned it 1608; reorganized as 
Plymouth Council for New England 
1620. Plymouth Company was the 
n. branch of a joint land stock com- 
pany: Virginia Company of London 
was the s. branch. See also in In- 
dex London Company 
Plymouth Rock P-326, picture P-325 
Pl.vmouth rock, a breed of poultry 
P-4025, picture P-402o 
Plywood P-327 

airplane manufacture A-98, picture 
A-99 

building made of, picture W-187 
Plzen (piH’seii), formerly Pilsen, city 
in Czechoslovakia 53 mi. s.w. of 
Prague; pop. 106,904; has historic 
16th-century town hall; had first 
printing press in Bohemia; brew- 
eries; Skoda armament works: 
maps G-88, C-535, E-416, 425 
P.Sr. (Latin post meridiem) T-134 
PSIA. See hi Index Production and 
Marketing Administration 
Pneumatic (nil-mdt'ik) appliances 
P-328-30, pictures P-328-9 
air brake B-284— 5, R-65-6, diagrams 
B-284 

caisson C-17, B-344, picture C-17 
diving apparatus D-106-7 
dredges D-143 

hammer P-328-9, T-150, diagrams 
P-329 

Monotype M-361-2, pictures M-361-2 
tubes P-328, pictures P-328, H-263: 

mail P-328, P-384, P-83n 
tunneling shield T-208-9, P-329, pic- 
ture T-208-9 

vacuum cleaner A'^-434, P-328 


Pneumatics, science of forces and ino- 
tion.s in gases P-330, G-28-30, pic- 
tures G-28-9, Reference-Outline 
P-237. See also in Index Gas, in 
chemistry and physics 
Pneumogas'tric nerve. See in Index 
Vagus 

Pneumonia (««-m6'nt-q) , a lung dis- 
ease. 

Pnom-Penh (p’nOm-pen' ) , or Phnom 
Penh, commercial center and capital 
of Cambodia, Indo-China, in s. on 
Mekong River; pop. 110,600: maps 
A-407, 1-123 

Pnyx (niks), a hill in Athens, Greece 
A-447 

Po, chief river of n. Italy P-330, 
maps 1-262, E-419, 416 
fertile valley 1-265 
Phaethon myth P-187 
Poenhontns (po-kg-hon'tds) (1595?- 
1617), Indian “princess” P-330-1, 
picture P-330 

Captain John Smith and P-330, 331, 
S-201, picture P-330 
Pocahontas coal C-367, V-480 
Poctttel'Io. Idaho, 2d largest city in 
state, on Portneuf River in s.e.; 
pop. 26,131 ; railroad and livestock 
interests; wholesale trade; cream- 
ery products, cement; Idaho State 
College: 1-25, maps 1-21, XJ-2B2 
Pocket Imttleship N-93 
Pocket billioTd.s, or pool B-144 
Pocket hooks B-249 
Pocket borough E'369c 
Old Sarum C-198 


Pocket compass C-428 
Pocket gopher G-140— 1 
Pocket veto V-4666 


Poeoinoke Swamp, in Delaware D-5S 

Pocono (pd'ko-nd) Mountains, plateau 
in Monroe and Carbon counties, n.e. 
Pennsylvania; includes High Knob 
(2162 ft.); popular summer play- 
ground: picture U-271 

Pod corn C-485, picture C-4B5 
primitive C-482 

Podiatry (pb-dV g-trl) , the study and 
care of the foot; also its treatment 
in disease. 

Pod’sol, a type of soil S-229, 231, map 
S-230 

Russia R-258 

Poe (p6), Edgar Allan (1809—49), 
American poet, critic, and short- 
story writer P-331—2, A-226e-f, 

pictures P-331-2 

grave and monument in Baltimore 
B-41. M-121 


Hall of Fame, table H-249 
Maelstrom described by W-121 
memorial in Richmond, Va. R-153 
quoted A-226/ 
story of trip to moon S-309 
Poeciliidae ipe-si-lVi-de) , a family of 
fishes, the live-bearing tooth carps; 
found in Mexico, Central and Soiitn 
America, and the West Indie.s; in- 
cludes mollies, platys, and sword- 
tails. See also in Index Mollie; 
Platy; Swordtail 

Pocs'tenkill, short crooked stream 
entering Hudson P-iver at Troj , 
N. Y.; furnishes water power 
Poetic Edda, in Scandinavian hter.a- 


ture S-55, M-477 

*oet Inareate P-332 . 

’oetry P-S33-7, L-986. See olso ill 
Index the literature of individual 
countries, as American literature. 
Figures of speech; also chief poe 
by name 

appreciation P-337, Il-84e 


V ftOK. in 


G-209 

children's D-272— 3 
Christmas C-299: 
C-300 

father of American 
lish C-200 


bibliography 
B-3S5, of Eng- 


Key: cape, 


: dt, far, fast, whqt, fall; roe, yet, fern, there; ice, bit; row, won, £dr, not, do; cure, biit, rude, fiill, biirn; out. 
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godb of Apollo A-274; Bragi S-56 
Japanese J-312 

Kinds P-337, L-98& Sec also in In- 
dex Ballads, Epic poetry. Lyric 
poetry 

limeiicks L-244: Edward Lear L-142, 
L-214 

Mu‘-es of 31-454 
prizes L-268 

reading 3 0ung readers R-84-84a, e 
rhvme P-334-5, 336 
rhjthm P-333-5, W-311 
theories of P-334. Drj den’s D-157: 
Whitman’s W-131, Wordsworth’s 
W-198 

rerse and poem distinguished L-986 
■writing of P-334, W-313 
‘Poetrj’, magazine A-2306, 31-363 
Poet's Corner, 3Vestminster Abbey 
AV-99, C-202 

Pogaii} (pd-pan'e), 33 illj (William 
Andrew) (1882—1955), American 
book illustrator and mural painter, 
bom Hungarj’ iiork is romantic 
and imaginatn e , known also for 
stage and costume designs 
I’oggio Bracciolim (pod'po Ijrat-cho- 
le'ne), Gian rrancesco (1380-1459), 
Italian scholar of Renaissance, dis- 
covered and restored ancient Latin 
literary manuscripts, wrote moral 
essavs satires humorous stories, 
and a history of Florence, Italy 
Pogrom ipO-f/rom') , a massacre of 
unarmed civilians especially of 
Jews in prewar Russia, m the 
Russian pogroms of 1903 and 1905 
thousands were killed or tortured , 
great wave of emigration resulted 
Pogv. See in Index klenhaden 
I’ohitk Church, in Virginia, pictures 
R-158/ 

Poi (j)6'e or poi), a food used in the 
Pacific Islands H-2885, picture 
P-14 

(.pioa-lu'), a term meaning 
hairy” or "bearded,” applied dur- 
ing World War I, first to a 
Trench soldier who had served in 
trenches and become bearded later 
to any French soldier 
lomcare tpicdn-ha-ra' ) , (Jules) Hen- 
ri (1834-1912), French mathema- 
ucian and phjsicist, cousin of 
Raymond Poincare 

loincarC, Raj moiid (1860-1934), 
i rench statesman P-338 
German policy P-270 
Postwar financial crisis P-270 
loinclaiia (poin-si-a'na) , a genus of 
tropical trees or shrubs of the pea 
lamily with showy orange-yellow 
or bright scarlet blossoms 
oinf.etti,i (pom-sef'i-n), a slender 
shrub (Bnplioibia pulcherriina) 2 
to 10 ft or more in height bearing 
omall jellovv terminal flowers sur- 
rounded by flaring scarlet bracts 
sometimes 9 in long, native to 
Central America and 3Ie\ico, named 
; 'Jfel Roberts Poinsett ( 1779- 
ifol), vvho first brought it to the 
c b from 3Iexico a favorite hot- 
nouse plant at Christmas time 
m herding cattle C-150 
^^oint, in mathematics G-60 

'h type measurement T-228 
nautical See in Index Xau- 
lical terms table 

Rarrovv , Alaska the northern- 
most cape of North America whal- 
mg station , school for nativ'es , 
population almost entirely Eskimo: 
71102) A-1 3 5, picture A-131 
“ Aavy station A-1 32 
omt d’AIencon (pwdn da-lan-son') 
lace L 78 

o nt d’Augleterre lace, or English 
!• lace, pictures L-78, 79 

oint de Burano (du bo-ra'no) lace, 
picture L-78 

“’"t dc Galle, Ceylon .See in Index 
Gallo 


I'oinfe-a-Pitrc (pican-ta-pc'ti ii) Gua- 
deloupe, chief seaport, pop 41,323, 
exports cocoa, sugar, vanilla map 

W-96a 

Pointer, a hunting dog D-llOa, pic- 
ture D-110, color pictures D-112, 
113, table D-118 

Point Pour program, economic plan by 
President Harrj S Truman in his 
Inaugural address on Jan 20, 1949 
Points in U S foreign policy are 

(1) support to the United Nations, 

(2) continuation of programs for 
world economic recovery, (3) de- 
fense agreements to strengthen 
freedom-loving nations against the 
dangers of aggression, (4) a new 
program for making tne benefits of 
our scientific advances and indus- 
trial jirogress available for the im- 
provement and growth of under- 
developed areas Point Pour pro- 
gram was directed b> Foreign Op- 
erations Administration, a limited 
program is administered by Depart- 
ment of State July 1955- 

Point Hope, Alaska promontory on 
n vy coast, map A-135 
Pointillism (picun’ti-hc’m) , name 

applied to an impressionistic paint- 
ing process in which pure colors are 
applied to canvas in dots and are 
blended in the eye of the observer, 
chief exponents Seurat and Signac, 
French artists P-31o-d 
Seurats ‘Sunday Afternoon on the 
Island of the Grande Jatte’, color 
pictuie P-31d 
Pointing, in sculptuie S-74 
Point Lo'ma, Calif promontory at 
entrance to San Diego Ba> S-39, 40 
Cabrillo National 3Ionument N-30, 
map N-18 

I'oiiit I’elee (pe'le) National Scenic 
and Rccreation.il Park, in Ontario, 
Canada N-38/, G-184, map N-38/ 
Point i'lcasant, W. Va town on Ohio 
River at mouth of Kanawha pop 
4596, here Virginians defeated In- 
dians Oct 10 1774, treaty followed 
by which Indians gave up extensive 
tract s of Ohio River map W-106 
battle 3r.49o 

Points of order, m parliamentary law 
P-90 

Point system of type sizes T-228 
Poise, in personality E-404-5 
Poison See in Index Poisons 
Poison gas P-341 See also in Index 
Chemical warfare. Gas, in chemis- 
trv Gas for heating anU lighting 
insects eject B-104, 1-159, picture 
B-107 , ^ 

I’oison hemlock, a poisonous Plant 
with spotted stem and small white 
flowers H-332, S-225 
Poison IV 3 P-339-40, picture P-338, 

607o) 2)»cf»7e r-1’79 .. 

poisoning prevention P-340, tieat 
ment IP-340, F-98 ^ 

Ahrgima creeper distinguished from 
P-339-40, 1-284 
Poison oak P-340 , on 

poisoning neatmentI-9» 

Poisonous animals 
ants eject formic acid A-254 
black widow spider S-346-7, picture 
S-347 

centipedes C-171 rv iko 

duckbill D-162, pictuie D-162 
fish F-105 

Glia monster L-ZSJ 
heloderm L-283 
hvdra H-456 pictuie H-4S5 
scorpion S-61, cr 

sea anemone_S-86. 


sntkes ^206,^20718. V-476-7: cobra 
clh-S pictuie C-372, rormer- 
head C-476, moccasin 
rattlesnake K-78 
tarantula T-15, 2 >icture T-15 


copper- 

JI-328; 
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wasps AAG50 

Poisonous plants P-338—40, pictuics 
P-338-40 

bittersweet nightshade B-201, pictuie 
P-339 

cattle poisoned by C-147 

fruit pit kernels C-533 

hemlock poison H-332, P-338, S-226 

IV V, poison .See in Index Poison ivy 

larkspui L-103 

laurel L-137 

locovveed W-84, color picture F-180 
mandrake JI-77 
milkweed JI-253 
monkshood P-341 

mushroom M-455, 457, pictui cs 

r-316, 11-455, coloi pictuie M-456 
nightshade N-237, P-341 
oak, poison P-340 
oleander 0-377 

poisoning from, first aid P-98, P-341 
rhododendron R-146 
strychnos tree (nux vomica) S-432, 
picture P-341 

sumac, poison S-449, P-340, pictuie 
P-340 

upas tree T-184 
yew pictuie Y-340 
Poisons P-340—1, pictuie P-341 
aconite P-341, table G-16 
antidotes F-96-96a, P-340-1, 11-474 
antimony salts A-265 
arsenic compounds P-341, A-388-9 
belladonna P-341, N-237 
benzene B-124 
carbolic acid C-119-20 
carbon monoxide C-120; treatment 
P-341 

chlorine C-288 
chiomates C-301 
cocaine N-13, P-341 
corrosive sublimate or bichloride of 
mercury P-341, 11-174 
cyanides and prussic acid C-532-3, 
P-341 

first aid F-96-96a artificial respira- 
tion if breathing stops F-96, pic- 
tures F-95 

insect pests poisons for G-17 
lead compounds L-141 
morphine N-13, P-341 
narcotics N-13 treatment P-341 
opium and derivatives 0-398, N-13 
oxalic acid antidote for L-244 
phosphorus P-209 
protection against S-8 
snake venom S-208 
strychnine S-432, P-341 
toxins P-489, E-14, D-102: tetanus 
A-268 

Poison sumac, or svv.amp sumac P-340, 
S-449, pictuie P-340 
poisoning treatment F-98 
Poisson, Simeon Oeiiis (1781— ISIO), 
French mathematician and physi- 
cist did work in electrostatics and 
magnetism, wrote scientific mem- 
oirs (‘TraitC de m(canique’) 

Poitiers (pwat-i/a’) Prance town 60 
mi sw of Tours, pop 45,805, old 
churches Roman lemains, Charles 
Martel defeated Moors nearby 
(AD 7.2) maps P-270, C-425 
battle of (1356) H-446 
Poitou (pwa-to') old province of w 
France cap Poitiers, governed bv 
counts in "Middle Ages formed part 
of territory of Aquitaine held by 
England 1152-1204 and again for 
short time during Hundred Years’ 
AVar map F-270 
Henry II acquires H-335 
Pojoaciuc. a pueblo about 16 mi n w. 
of Saute Pe N M . Pojoaque people 
belong to the Tanoan language 
group of Pueblo Indians 
PoUeweed, pokeberry, or pigeon berrv, 
a tall perennial plant (Phytolacca 
amrrieana) of the pokevveed family 
with stout stem 6 to 10 feet high, 
purple-tinged, large alternate veinv 
leaves, grepnish-vvhite flowers 
bears purpli=b berries containing 

(_ m azure) ,A=;German guttural ch 
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a dark red Juice; young- shoots are 
edible; hut roots are poisonous: 
P-338, color picture F-180 
rolvowecd family, or I’liytolaconcenc 
(/i-fd-Zd-l.d'sc-c), a family of 
plants, shrubs, and trees, native 
chiefly to the tropics, including the 
pokeherry, agdestis, guinea-hen 
weed, and rouge plant. 

Pohi, Yugoslavia. See in Index Pula 
Polucoo (p6-liU;'ku) , (iinrgio (born 
187.-1 ), Italian -American musical 
conductor, born Venice, Italy; with 
Metropolitan Opera, New York 
City; Chicago Civic Opera, 1921- 
30. 

rohind, republic of central Europe; 
area 120,782 sq. mi.; pop. 2^1,976,- 
920; cap. AVar.saw: P-342-5, maps 
P-344, E-416-17, 424, pictures 

P-342-3 

alphabet, special letters in. See in 
Index Alphabet, tahie 
bibliography E-449 
citie.s P-342, 343. Sec also in Index 
names of cities 
Cracow C-505-6 
Danzig D-17 
AVarsaw AA’^-14— 16 
cultural contributions P-343 
emigration: to U. S. 1-46, 48, chart 
U-311 

flag F-136!), color picture F-133 
folk tales S-411, list S-420 
government P-344, 345 
history P-343—5 

Teutonic knights P-343. Sec also 
in Index Treatie.s, tahie (Thorn, 
Second Peace of) 
seizes Moscow R-285 
war with Sweden C-195 
three partitions (18th century) 
p.343_4, P-424a, A-498 
Kosciusko K-67 

AA’^orld AVar I P-344. See also in 
Index AVorld AA'’ar I, chronoiogy 
peace settlement P-344, maps 
P-344, AV-239 

Treaty of Brest-Litovsk AV-226 
Danzig D-17 

war with Bolshevists AV-241 : bound- 
ary P-344; Ukraine U-233 
Paderewski P-19a 
Teschen acquired C-536, map C-636 
French alliance AA'^-243-4 
AVorld AA'’ar II P-344-5. See also in 
Index AVorld AVar II, chx-onology 
alliance with England and France 
E-371 

German and Russian invasion 
AA'’-248, 276, P-345 
fourth partition (1939) AV-248 
Russia and Poland AV-266, 268, 
P-345 

boundary P-346, map P-344 
Russian influence P-345 
Lithuania and L-276, P-343, 344 
people P-342, 343: minorities P-344; 
Slavic race S-198 

Polish Corridor. See in Index Po- 
lish Corridor 

products P-342, 343, AV-15: salt S-29 
relationships in continent, maps 
E-416-17. 419-20, 429, 429d 
song, national N-42 
A’istula River V-493 
Poland China hog H-404 
Polando, JoTin L.. aviator; made rec- 
ord nonstop flight in year 1931: 
■A-106 

Polar hear B-88, picture Z-369 
altitude range, picture Z-362 
Polar compound, or polar molecule 
C-218 

Polar covalcncc M-142/ 

Polar exploration P-346-61, A-258, 

260—1, maps A-259, A-238, P-346, 
piotuves P-347—8, 350—1, tahie P-349 
Amundson A-237-9, P-350«, pictures 
A-238, P-350 

AndrSe P-350a, picture P-351 
aviation, map P-346, table P-349. 
Byrd’s flights to both poles P-350o, 


351, B-373, picture P-351; dirigi- 
ble, of Amundsen to North Pole 
A-237, 238-9; Nobile flight to 

North Pole P-36O07 sun coxnpass 
A- 9 4 

Cook, Capt. James C-462 
dog teams D-110 
Franklin, Sir John P-360 
Greenland G-214 
Hudson H-437 

MacMillan B-373, pictures P-350o 
Nansen P-350a 

Peary P-107-8, P-350a, picture P-350 
reasons for, scientific A-260-1, 
A-326, P-346 
Scott S-66 

Stefansson P-350n, picture P-348 
Polar-front theory, or nir-muss anal- 
ysis, in meteorology AV-81 
Polar ice cap, on Mans P-283, picture 
P-284 

Polaris. Sec iu Index North Star 
Pohir'iseope, an instrument for study- 
ing certain optical properties of 
substances, particularly sugar.s, by 
means of polarized light L-235 
Polarity, the quality of being at- 
tracted to one magnetic pole, or 
one kind of electric charge, and 
repelled from the opposite 
electric E-294-7, 303, 304 
magnetic M-42, 43 
Polarlza'tioii, electric cell B-80 
Polarization of light L-234— 5, color 
picture M-235 

double refraction L-234-5, picture 
L-235 

tartrates distinguished by means of 
T-21 

Polaroid, a manufactured substance 
that polarizes light L-235 
Polar projection, map D-98 
Polar regions, maps A-238. See also 
in Index Antarctic Continent; Arctic 
regions; Polar exploration 
Polar Star, diamond, picture D-79 
Polar wind AV-154, diagrams AV-162 
Polar zones, of earth. See in Index 
Frigid zones 

Polasek (pd-Ul'shek), Albin (born 
1879), American sculptor, born 
Moravia; noted for vigorous por- 
traits, whimsical groups, and strong 
monumental works. 

Polder (pol'der), Dutch name for 
drained lowlands N-116, pictures 
1-263, N-114 

Polo, Reginald (1500-1558). English 
Roman Catholic cardinal and arch- 
bishop of Canterbury, of whom his 
friend. Sir Thomas More, said that 
he was as learned as he was noble 
and as virtuous as he was learned ; 
opposed divorce of Henry A'’III and 
compelled to leave England; leader 
in Council of Trent; returned to 
England on accession of Mary I. 
Pole, of electric generator and motor 
E-291, 292 

Pole, of magnet M-42, 43, E-303, pic- 
tures M-43, E-304 
Pole, unit of measure AV-86 
Polecat, a carnivorous mammal of 
weasel family, widely distributed in 
Europe; head and body about 17 in. 
long, tail 7 in. ; scientific name 
Mustela putorius; S-193. See also 
ill Index Ferret; Pitch 
Polemoiilaceae. See in Index Phlox 
family 

Polenta tpo-len’ta) , an ancient and 
noble family of Italy; Francesca da 
Rimini was born a Polenta 
Ravenna ruled by R-79 
Poles, celestial, the two opposite 
points on the celestial sphere, like 
the north and south poles on the 
earth, toward which the earth’s axis 
is directed: A-437, chart S-373, 
diagrams A-438 

Poles, magnetic, of earth E-194, M-42 
Amundsen’s observations A-238 
explorers locate A-238 
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Polcstur, or Polaris, See in Index 
North Star 

Pole transformer, for electric power, 
diagram E-313 

Pole vaulting T-iei, 163, picture 
A-450 

world record, table T-161 
I’oliee P-362—6, pictures P-364-6, 
color pictures P-352-3 
bulletproof vest A-377 
Federal Bureau of Investigation 
P-48-9, U-362, pictures P-48, 

U-362 

fingerprint identification P-69, pic- 
ture P-356 

National Police Academy P-49 
preparing to be a policeman P-3556 
radio P-353, 354 

Royal Canadian Mounted P-3566, 
C-100, pictures P-356, C-90 
Russian secret R-282 
.safety work P-353, 364, S-5, 6, pic- 
tures S-10, P-353 
Texas Rangers T-95 
X rays used by X-331 
Police courts C-500 
Police dog. See in Index German 
shepherd dog 
Police state R-282 

Poling, Daniel Alfred (born 1884), 
minister and author, born Port- 
land, Ore.; pastor Marble Colle- 
giate Church, New A’ork City 
1923-30; president International 
Society of Christian Endeavor; 
editor Christian Herald (‘Learn to 
Live’, ‘Between Two AVorlds', ‘A 
Preacher Looks at AVar’). 
Poliomyelitis. See in Index Infantile 
paralysis 

Polish Corridor, area along ATstula 
River, formerly belonging to Ger- 
many, given to Poland by Treaty 
of Versailles, 1919, as outlet to sea; 
developed into prosperous commer- 
cial and industrial area with 
Gdynia the chief port; absorbed by 
Germany 1939; returned to Poland 
1945. 

Polishing, emery powder for B-339 
Polish National Catholic Church of 
America, a religious denomination, 
an outgrowth of Polish Roman 
Catholic churches, termed in 1904; 
rejects doctrine of infallibility of 
pope in matters of faith and mor- 
als : believes in individual inter- 
pretation of scriptures; marriage of 
clergy allowed. For membership, 
see in Index Religion, table 
I’olish Succession, AVar of (1733—35), 
contest arising over the rival claims 
of the Elector Augustus of Saxony 
and Stanislaus Leszeynski to the 
throne of Poland. Stanislaus was 
backed by France, Spain, and Sar- 
dinia; Augustus by Russia and 
Austria ; quarrel was pretext for 
settling old issues between the 
great powers. The partisans of 
Augustus were ultimately successtul. 
Polish wheat, picture AV-116 
Politburo, in Russian government 
R-28‘z 

Politi, Leo (born 1908), artist, illus- 
trator and author of . 
books, born Fresno, Calif., of Ra*- 
ian parentage; as child, 

Italy, where he studied art. 
books include the following. 
‘Pedro, the Angel of Olvera Street , 
’Juanita’; ‘Song of the Swallo . 
awarded Caldecott medal 195 i 
■Little Leo’. 

Politiaii (pd-ltsh'dn), or Vollziauo 
tpo-le-tsgci'no) , Angelo Ambrogm 
(1454-94), Italian scholar and 
poet: under patronage of Lorenz 
de’ Medici: professor at 
of Florence: one of most brilham 
scholars of Italian Renaiss, 
(‘Orfeo’, lyric drama). 
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I’dlificnl Action Committee (PAC) 
L-75 

Political economy. See in Index Eco- 
nomics 

Political geoffrapliy G-45 
Political parties P-357—60, pictures 
P-357-9, table P-360. See also in 
Index names of separate parties 
beginning of modern system E-367 
Canada C-99, 102, 103, P-360, S-48. 
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Communist C-426-7 
England P-360 
France F-270, 272, 273 
Germany G-98, H-385 
Italy 1-274: Fascists F-43 
Labor parties L-75 
perils in a democracy D-60— 7 
Russia R-281-2: Communism 

C-426-7 

Socialist parties S-216-18 
United States P-357-60 
Congress, parties in control of, 
table C-435n 

control electoral college U-345 
elections E-288-9 

electoral vote, chart P-408b-9: 

third parties, table P-360 
growth under tVa-shington 'W-24 
Labor parties L-75 
national nominating convention 
P-357-8, pictures P-358, 359 
party machinery P-357 
presidents elected. See in Index 
President, table 
primary P-410 

Socialist and Communist S-217, 
C-427, L-75 
spoils system C-329 
vice-presidents elected. See in Index 
Vice-president, table 
Political science P-360-2, Reference- 
Outline P-361-2. See also in Index 
Citizenship; Government; Law; 
Political parties 
bibliography P-362 

social studies include S-218c, pic- 
tures S-219 

Politics, Institute of, a conference held 
annually at 'Williams College, 'Wil- 
hainstown, Mass., to promote study 
of politics and international proh- 
and relations; first session 
1921; founded through generosity 
of Bernard M. Baruch, 
loliziano, Angelo Ambrogini. See in 
Index Politian 


middle and late 19th century ; orig- 
inated in Bohemia about 1830; 
name applied also to music with the 
same rhythm. 

Poll (pdZ), of horse, picture H-428a 
Pollack. See in Index Pollock 
Pollaiuolo ipol-lii-yo-o'ld), Antonio 
(14297-98), Florentine painter, 
sculptor, engraver, goldsmith; mas- 
ter of perspective, anatomy, move- 
ment ( 'Hercules and Ne.s.sus’, paint- 
ing; ‘Battling Nudes’, engraving; 
'Hercules and Antaeu.s', statuette). 
Polled Angus cattle. See in Index 
Aberdeen -Angus 
Polled cattle C-141a 
Angus C-145, picture C-143 
Shorthorn C-146, picture F-30a 
I'ollen and pollination F-184, 185, 

P-364, N-52, pictures F-182, 183 
agents F-185: bees B-96— 9, 100, 94, 
C-359, pictures B-94, N-52; 

hummingbird H-444; moths T-345; 
water P-364; wind P-364 
clover C-359 
corn C-482, 483 
cross-pollination P-305-6 
date palm D-20 
fig P-64, color picture F-312 
milkweed jr-253 
orchid 0-406 

pollen grains under microscope, pic- 
ture F-186 


water plants W-66 
yucca T-345 

I’ollio, Gains Asiniiis (76 B.C.— A.D. 5), 
Rowan writer and orator; to him 
A'ergil dedicated his Fourth Ec- 
logue: L-181 

Polliwog, or tadpole, the fishlike young 
of amphibians 

frog P-299-301, pictures F-300 
toad T-141 

Pollock, Clianning (1880-1946), dram- 
atist, born Washington, D. C. (‘The 
Fool': ‘The Enemy’). 

Pollock, Sir Frederick, 3d Baronet 
(1845-1937), English jurist, born 
London ; professor of jurisprudence 
Oxford University 1883-1903 (‘The 
History of English Law before the 
Time of Edward F, with F. W. 
Maitland ; ‘The Holmes-Pollock Let- 
ters', correspondence with Oliver 
AA'^en'dell Holmes, jurist). 

i»/,iin('k. Thomas, North Carolina 


Poloniiis (po-16'ni-us) , in Shake- 
speare’s ‘Hamlet’, vain, garrulous 
old chamberlain, father of Ophelia 
H-254 

Polo pony H-428 

Poltava (pdl-tii'vci) , Russia, also 
Piiltova or Pultowa, in Ukraine 200 
mi. s.e. of Kiev; pop. 130,305; 
cattle, grain: maps R-267, E-417 
battle of (1709) C-196. Sec also in 
Index Battles, table 
Poltoratsk, Turkmen S.S.R. See in 
Index Ashkhabad 

Polyan'dr.v, form of marriage P-18b 
Polyan'tha rose R-232, picture R-231 
I’olyan'tliiis (Primula polpantha), a 
low stemless perennial garden plant 
of the primrose family with white, 
red, or 5 'ellow flowers growing in 
clusters 

how to plant, table G-17 
Polyarni (pol-yiir'ne) , or Polyarnoe 
(pol-yiir'no-e) , formerly .Ale.vaii- 
drov.sk, Russian naval base 20 mi. 
n. of Murmansk, on .Arctic Ocean, 
map R-266 

in World War I R-288 
Polybius (po-Ub'l-iis) (2047-122? 
B.C.), Greek historian; taken as 
prisoner to Rome after conquest of 
Macedonia, 168 B.c. ; and accom- 
panied Scipio Africanus the 
Tounger on military expeditions; 
wrote valuable history of the 
growth of Roman power. 

Polycarp (pul'i-lUirp) , Saint (A.D. 69? 
-155 7), Christian martyr, bi.shop 
of Smyrna; called on to revile Christ, 
replied. “Eighty and six years have 
I served Him and He hath done mo 
no wrong. How can I revile my 
Lord and Savior?’’: was link be- 
tween Apostles and the early Cath- 
olic church: bui-ned at stake in 
Smyrna. 

Polychete (pol'i-ket), a group of 
worms W-304 

Polychromy (p6l’i-kr6-m%) , in art 
pottery: Assyrian, Babylonian, and 
Persian P-393; Chinese P-396a ; 
Dutch delftware P-396i; ; Italian 
P-3966 

sculpture S-74, picture S-73 
PoLcIitus (pol-l-klVtiis) (5th century 
B.C.), Greek sculptor S-77 
Dorj'phorus, or Spear Bearer G-204 
statue of Hera H-341 


Polje (pol'ye), Tugoslavia, also leader „f the cod 

>P s-w. near Prizren Pollock, P” A -.,’,- 

battle (1389) T-220 family P;364 F-115 

(1795-1849), 11th Famerf Loan and Trust 

president of U. S. P-362-4, picture ^ Court decision U-347 

(1845-49) P-363-4 ^wat^Teuf Rebellion T-227 

secretary of state B-336 pVifa- (Vdi'dl-s). in mythologj' C-135. 
feoW^discovered in California C-47, ^ Castor and Pollux 

Hour’s s^-ing machine S-117 ^ ^Ss"Sf 

Mexican War P-363, M-185-6. See porter- with unrestrained optl- 

Vo, Index Mexican War mism she sees good in everything. 

^ established (1845) pj^'. perkin, a game P-320, picture 

new states P-363, table U-254: „ ..n-,.- „ncle of -Alarco Polo 

Iowa 1-221; Texas T-95; Wiscon- ’ 

Oregon question settled P-363, Polo. 3Iarro (1254-13237). A enetian 
0-419, man U-378 traveler P-364 . u- oco 

WiImot’Pro“?lso P-363 Hangchow. China. Volo 

early career P-362—3 Polo, Xicolo, father of Mar 

tomb in Kashville N-14 P-364 ^ 

wife W-128 Polo a game played on horseback 

I‘olk. Leonidas (1806-64), Confeder- P-364-5, P’^fare P-365 , 

feneral. first Protestant Epis- polonaise (po-lo-naz ), a slow, stateij 
bishop of Louisiana; born dance usuaHj^in time, origin 
Raleigh, N.C.: fought at Shiloh, in Poland 1573; Chopin wrote best 

™ne River, Murfreesboro, Chick- polonaise music. element 

while reconnoiter- polo'niuni, a hiq 

‘ng at Marietta, Ga. found in pitchblende; r^-^ePibles b s- 

^^‘’'t’b’arab Childress (1803-91), wife muth jlarfe 'CiiHe 

Of President Poiu w 19 r covered by Pierre ami ^larie ourie 

'’“dan ^ ®P«ebtly. hopping, round 1898 ; named honor_Po^a.^d^R-6 , 

__ ^nce in 2/4 tim e; very pgpu lar in chart R-54b, tables v ^ , 

"=P™^German fi ; pern, go ■ thin '^ : «=French naiaUJean) ;g7.=French 


I’olyconic, map projection, map JI-91 
Polyerates (po-lik'ra-tez) (died 522? 
B.C.), tyrant of Samos; made Samos 
a leading political and commercial 
center; erected beautiful buildings; 
patron of art and literature; put to 
death by order of Oroetes, Persian 
governor of Lydia. 

Polydec'tes, in Greek mythology P-154 
Polygamy (p6-Uy’a-mi) , form of 
marriage F-186 
Mohammedanism M-330 
jMormonism U-410, 419, M-393, A-391 
Turkey abolishes T-2206 
PolygnotiiB (pol-iy-no’tus) (5th cen- 
tury B.C.), Greek painter; decorated 
public buildings in Athens; master 
draftsman; noted also for being 
among first to use varied expres- 
sions in faces. 

Pol'ygon, a plane figure M-152 
Polygonaceae (pol-i-yo-nd’se-e) , the 
buckwheat family of plants. 
Polygraph (poVi-yraf) , an apparatus 
for measuring and recording physi- 
ological reactions, picture P-427 
lie detector L-221— 2, picture L-122 
Polygyny (po-iiy'i-ni) F-186 
Polylialite, a mineral salt of calcium 
and magnesium M-265 
Polyhymnia (pOl-i-him'ni-a) , in Greek 
mythology. Muse of hymns M-454 
Polylsoprene, natural rubber R-243 
Polymeriza'tlon. the chemical union of 
two or more identical molecules into 

j (z in azure) ;K=German guttural c/i 
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a larger molecule (polymer) which 
differs from the smaller ones 
(monomers) in its properties 
nylon N-317, 318 
paints P-40 

petroleum products P-178 
rubber R-243-4: synthetic rubber 
R-244-6 
silicones S-180 

Polymyxin (,pdl-l-nnlc’sin) , drug B-14 
Polynesia (pdl-i-ng'sh(j') , a division 
of the Pacific islands, chiefly east of 
longitude 170° E. and within 30° 
north and south of the equator 
P-3, 4-9, map P-16-17 
Polynesians P-4—9 
Hawaiians PI-288«, h, picture P-3 
Maoris N-228, picture N-228a; tat- 
tooer, picture T-23 
Samoans S-3S, pictures P-3, 12 
Polyp (pdZ'ip), a coelenterate animal 
resembling the common hydra (from 
Greek polypous, “many-footed”) 
coral C-477, pictures C-478 
hydra H-455-G 
jellyfish .T-334, picture J-333 
sea anemone S-86 

Polypet'aloiis plants, a division of the 
angiosperms; flowers have petals 
free from one another 
trees T-185 

Polyphemns (pdl-i-fe’mus) , in the 
‘Odyssey’, Cyclops from whom 
Odysseus escaped C-533, picture 
0-343 

Polyphemns moth C-138, B-367d 
caterpillar and pupa, color picture 
B-366 

Polyphon'io music M-459— 60 
Polypodiaeeae. See in Index Common- 
fern family 

Polysac'eharides, carbohydrates con- 
taining more than four sugarlike 
molecules S-447 
cellulose C-162 

glycogen (animal starch) B-146 
starch S-382 

Polyfeehnle Institute of Brooklyn, at 
Brooklyn, ‘N. Y. ; for men; opened 
1855; aeronautical, chemical, civil, 
electrical, mechanical, and metal- 
lurgical engineering ; coeduca- 
tional graduate division. 
Polytechnic Institute of Puerto Kieo, 
at San Germdn, P. R. ; Presbyter- 
ian; opened 1912; chartered 1920; 
arts and sciences, teacher training. 
Pol'ytheism, a belief in many gods, 
common in primitive religions; op- 
posed to monotheism, the belief in 
one god 

Akhenaton abandons E-280 
Polyxena (po-Ztfc'se-nq) , Trojan 
princess, daughter of Priam and 
Hecuba, and beloved of Achilles, 
greatest enemy of her people. Ac- 
cording to Euripides' story, she was 
sacrificed by the Greeks on the pyre 
of Achilles, in expiation for his 
murder by Paris; A-9 
Pomade, in perfume making P-148 
Pombal tpom-haV') , Sebastian Joseph 
de Carvalho e Mello, marquis of 
(1699-1782), premier of Portugal 
under King Joseph, called the 
“Great Marquis” ; expelled Jesuits, 
rebuilt Lisbon after great earth- 
quake 1755, reorganized army, edu- 
cation, and freed Indian slaves in 
Brazil. 

Porae'eranate, a tropical and sub- 
tropical tree and Its fruit P-366-6 
Pomegranate melon, a pink-fleshed 
watermelon; rind striped and 
mottled; about size of orange; 
grown chiefly for preserves. 

Pomelo. See in Index Grapefruit 
Pomera’nia, a former province of 
Germany on Baltic Sea; before 
World War II Its area was 14,830 
sq. mi.; 1939 pop. about 2,395,000; 
central and e. Pomerania, with Stet- 
tin (chief city), included in Poland 
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since 1945: maps G-88, B-424 
Pomeranian, a toy dog, color picture 
D-116b, table D-119 
Pomeroy and Company E-458a 
Porno, a group of Indian tribes that 
lives in California, map 1-106/, pic- 
ture I-106a, table 1-108 
Pomo’na, Roman goddess of fruit 
autumn festival H-260 
I'omona, another name for Mainland, 
largest of Orkney Islands 0-426 
Pomona, Calif., residential city and 
health resort, 30 mi. e. of Los An- 
geles; pop. 35,405; fruit-growing 
region, noted for oranges and lem- 
ons; knit goods, brick and tile, dairy 
products; maps U-252, inset C-35 
Pomona College, at Claremont, Calif.; 
founded 1887 ; classics, literature, 
science; included in Claremont Col- 
leges. 

Pompadour (pdm'pa-diir, French 
p6h-pd-dpr') , .leaniie Antoinette 
PoiflHon, marquise de (1721—64), fa- 
vorite and ijowerful political ad- 
viser of Louis XV of France 
pact in Seven Years’ War S-107 
patroness of royal porcelain factory 
P-398 

Pompano, California, See in Index 
Butterfish 

Pompeii (.pom-pd'ye) , Italy, ancient 
Roman city destroyed by an erup- 
tion of Mt. Vesuvius a.d. 79 
P-366-8, map P-367, picture P-366 
archaeological excavations P-366-7, 
picture P-366 

destruction by volcano P-366-7 
mosaics M-396 
public and home life P-367 
shelter P-367 
soap found in S-2I1 
Pom'pey, the Great (106-48 B.C.), 
Roman general, statesman P-368 
Caesar and C-13, 14, P-368 
Jerusaiem taken by .1-353 
Pom Pom Pullaway, a game G-8c 
Fonape (p6'na-pd), iargest island in 
former Japanese mandate in Pa- 
cific, in e. Caroilne Isiands; 130 sq, 
mi.; pop. 6316; naval base; occu- 
pied by U. S. in 1945: map P-16 
prehistoric ruins P-4 
Ponca, or Ponkn, a tribe of Indians of 
Siouan stock living in early times 
about the mouth of Osage River, 
Mo. After many migrations they 
settled in Nebraska, but after wars 
with Sioux were sent to Indian 
Territory, now Oklahoma. 

Ponca Cit.v, Okla,, city in n., near 
Arkansas River; pop. 20,180; econ- 
omy based on oil production and 
refining, agriculture and livestock; 
clothing, oil-well supplies, metal 
fabrication, food processing; maps 
0-371, U-252-3 

Ponce (pon’sti), Puerto Rico, city 3 
mi. from s. coast; pop, 99,492; to- 
bacco manufactures; exports coffee 
and sugar from port at Playa de 
Ponce: P-434, map, inset W-96a 
Ponce de Le6n (pdns'de le'un, Spanish 
pdn'tha Uta Id-dn'), .Tnnn (1460?- 
1521), Spanish explorer; discoverer 
of Florida; P-368, A-189, P-149, 
map F-161 

Puerto Rico, governor of P-434 
search for Fountain of Youth P-368, 
A-359 

Fonchielli (pon-ke-el’le) , Amilcare 
(1834—86), Italian composer; best 
known for opera ‘La Gioconda’. 
Poncho, cloak worn by American In- 
dians and Spanish-Americans ; re- 
sembles a blanket with hole in 
middle for head: S-262 
Bolivia, picture B-2226 
gaucho wearing, picture S-264 
Poncho, or ground cloth, for camping 
C-58 

Pond, Peter (flourished 1773-90), 
Canadian fur trader, born Milford, 


PONTCHARTRAIN 

Conn.; 1778 established first trad- 
ing post in Athabaska country 
1783-91 partner in North We.st 
Company: M-280 

Pond, Samuel W. (1808-91) and 
Gideon H. (1810—78), brothers. 
Congregational missionaries to 
Sioux Indians in Minnesota; estab- 
lished missions at Lake Harriet 
(1834), Oak Grove (1843), Prairie- 
ville (1847). They lived and 
worked with Indians, published 
speller, dictionary, grammar, cate- 
chism, readers in Sioux language: 
after 1853 served white settlers. 
Pond, body of water E-181 
farm fishpond F-110 
Pondcrosa pine, an evergreen tree 
(Finns ponderosa) of pine family: 
called by many names, including 
western yellow pine; wood called 
western, western white, California 
white, pondosa, yellow, Oregon 
white, bull, and blackjack pine; 
table W-186b 

Pondichery (p6n-de-sha-re'), or Pon- 
dicherry (pon-dl-cher'i) , French 
Settlements in India, settlement in 
s.e. on Coromandel Coast of India; 
about 110 sq. mi.; pop. 222,566; set- 
tlement dates from 17th century; 
several times taken by English; 
chief town Pondichery (pop. 59,- 
853), capital of French Settlements 
in India: maps 1-54, A-407 
Pond lily. See in Index Water lily 
Pond scum, a green alga A-154 
Pondweed, or pickerel weed W-C7, 
color picture P-286 
Pongee silk S-185 
shantung production S-134 
Poniatowskl (pon-ya-tOf’ske) , Joseph 
Antliony (1763-1813), Polish prince, 
commander under Napoleon, and 
marshal of France; died fighting 
to cover French retreat after Leip- 
zig; buried in 14th-century cathe- 
dral in Cracow. 

Ponkn. See in Index Ponca 
Pons (p6ha), Lily (born 1904), 
American coloratura soprano, born 
Cannes, France; married AndrS 
Kostelanetz 1938 ; voice of unusual 
clarity and wide range and charm- 
ing personality made her one of 
leading singers of Metropolitan 
Opera Co., New York City; also in 
radio and motion pictures; became 
citizen of U. S. in 1940. 

Pons, of the brain B-280, picture 
B-281 

Ponselle (pon-seV) (real name Pon- 
zillo, pont-se'lo) , Kosa (Melba) 
(born 1897), dramatic soprano, 
born Meriden, Conn., of Italian par- 
ents; a leading member of Metro- 
politan Opera Co., New York City, 
1918-37. , 

Ponfa Delgada (pdn'ta del-f/a da), 
town on St. Michael Island, 
Azores; pop. 21,048. 

Ponta Porfi, Brazil, temporary terri- 
tory, created as defense zone in 
1943; area about 40,000 sq. ml.; 
pop. in 1945 estimated at 102, 
Territory was dissolved in 1946, 
and the area was reincorporMed 
into state of Mato Grosso. The 
area produces quebracho and yerba 
mats, and provides grazing. 
Pontchartraih (poh-slidr-trdn') , Loms 
Phelypeaux, count of (1643—1727), 
French statesman, minister of ma- 
rine and colonies; Fort Pontchar- 
train at Detroit and Lake P°4“- 
chartrain in Louisiana were nameu 
after him. . 

Pontchartrain (pon-clier-tran'), 

salt-water lake in s.e. Louisiana, 
length 36 mi., greatest -width z- 
mi.: maps L-331, 333, 11-274 
New Orleans canal N-182 


Key: cdpe, at, far, fast, what, ffjll; me, yet, fern, there; ice, bit; row, won, f<5r, not, dp; cure, but, rude, fidl, biirn; out. 


PONT DE 


493 


PONTOPPIDAN 


POPES OF THE ROMAN CATHOLIC CHURCH 

Note: The dates are those given by the ‘Catholic Encyclopedia*. Names of doubtful popes and antipopcs are in brackets, thus []. 
Names followed by an asterisk (*) indicate popes canonized as saints by the Roman Catholic church. 


died 67? Peter* 

67-79? Linus* 

79-90? Anacletus* 

90-99? Clement I* 
99-107? Evaristus* 
107-116? Alexander I* 
116-125? Sixtus I (Xystus)* 
125-136? Tclesphorus* 
136-140? Hyginus* 

140-154? Pius 1* 

154-165? Anicetus* 

165-174 Soter* 

174-189 Eleutherius* 
189-198 Victor 1* 

198-217 Zephyrinus* 
217-222 Calixtus 1* 
222-230 Urban 1* 

230-235 Pontianus* 

235- 236 Anteruft* 

236- 250 Fabian* 

^251-253 Cornelius* 
i251^258? Novatiamis] 

253- 254 Lucius I* 

254- 257 Stephen 1* 

257-258 Sixtus II* 

259-268 Dionysius* 
269-274 Felix 1* 

275-283 Eutychianus* 
283-296 Caius* 

296-304 Marcellinus* 
308-309 Marccllus 1* 

309 or [310] Eusebius* 
311-314 Melchiad es* 
314-335 Sylvester I* 

336 Marcus* 


314-335 Sylvester I* 

336 Marcus* 
337-352 Julius 1* 
352-366 Libcrius 
(355-365 Felix II] 
366-384 Damasus 1* 
384-398 Siricius* 
398-401 Anastasius 1* 
402-417 Innocent 1* 

417- 418 Zosixnus* 

418- 422 Boniface’I* 
422-432 Celestine I* 
432-440 Sixtus III* 
440-461 Leo 1» 

461-468 Hilarius* 
468-483 Simplicius’ 
483-492 Felix II (III)* 
492-496 Gelasius I* 
496-498 Anastasias II 
498-514 Symmochus* 
514-523 Ilormisdas’ 
523-526 Jolin I* 

526-530 Felix III (IV)’ 
530-532 Boniface II 
533-535 John II 

535- 536 Apapctus 1’ 

536- 538? Sihcrius* 
538?-555 ViRilius 
556-561 Pelagius 1 
561-574 John III 
375-579 Benedict I 
579-590 Pelagius’II 
590-604 Gregory I, the 

Great* 

604-606? Sahinianus 
607 Boniface III 
608-61S Boniface IV* 
615-618 Adeodatus 1* 
619-625 Boniface V 
625-638 Ilonorius 1 


638-640 

640-642 

642-649 

649-655 

654-657 

657-672 

672-676 

676-678 

678-681 

682-683 

684- 685 

685- 686 

686- 687 

687- 701 
701-705 
705-707 
708 

708-715 

715-731 

731-741 

741-752 

1752 

752-757 

757-767 

[767-768 

768-772 

772-795 

795-816 

816- 817 

817- 824 
824-827 
827 

827-844 

844-847 

847-855 

[855 

855-858 

838-867 

867-872 

872-882 

882-884 

884- 885 

885- 891 
891-896 

896 

896-897 

897 
897 

898-900 

900-903 

903 

903- 904 

904- 911 
911-913 

913- 914 

914- 928 
928 

928-931 

931-936 

936-939 

939-942 

942-946 

946-955 

933-964 

[963-965 

964- 965 

965- 972 

973- 974 
[974 

974- 983 

983- 984 

984- 985 

985- 996 


Font de Bordeaux (pon die bor-do*) 
B-252 

Fonte (pon'td), Lorenzo da (1749— 
1838), poet ana rhetoric teacher, 
bom Italy; court poet at Vienna 
under Joseph II ; wrote librettos for 
Mozart’s operas 'The Marriage of 
Figaro’, ‘Don (Jiovanni’, and ‘Cosi 
fan tutte’; in U.S. after 1805. 

Fonte Vecchlo (pdn'tel vek'yo), bridge 
in Florence, Italy B-306, P-148 
Fon'tiac (17207-G9), Ottawa Indian 
chief I-110&, M- 229 , R-121 
Fontiae, Mich., industrial city on 
Clinton River 25 mi. n.W. of De- 


Severinus 
John IV 
Theodore I 
IMartin I* 
Eugenius I* 
Vitalianus* 
Adeodatus II 
Donus 
Agathon* 

Leo II* 
Benedict 11* 
John V 
Conon 
Sergius I* 
John VI 
John VII 
Sisinnius 
Constantine 
Gregory II* 
Gregory III* 
Zacharias* 
Stephen J 
Stephen II 
Paul I* 
Constantine] 
Stephen III 
Adrian 1 
Leo III’ 
Stephen IV 
Paschal I* 
Eugenius II 
Valentine 
Gregory IV 
Sergius II 
Leo IV* 
Anastasius] 
Benedict III 
Nicholas I* 
Adrian II 
John viir 
Marinus 1 
Adrian III* 
Stephen V 
Formosus 
Boniface 
Stephen VI 
Bomauus 
Theodore II 
John IX 
Benedict IV 
Leo V 

Christopher 
Sergius III 
Anastasius III 
Lando 
John X 
Leo VI 
Stephen VH 
John XI 
Leo VII 
Stephen VIII 
Marinus II 
Agapetus II 
John Xll 
Leo VIII] 

Benedict V 

John XIII 

Benedict VX 
Boniface VII] 
Benedict VJJ 
John XrV 
Boniface VII 
John XV 


996-999 Gregory V 
[997-998 John XVI] 
999-1003 SyU ester II 


1003 John XVII 
1003-09 John XVHI 
1009-12 Sergius IV 
1012-24 Benedict VIH 
1024-32 John XIX 
1032-45 Benedict IX 
[1045 Sylvester III] 

1045- 46 Gregory VI 

1046- 47 Clement II 
[1047-48 Benedict IX] 
1048 Damasus II 
1049-54 Leo IX* 

1055-57 Victor II 
1057-58 Stephen IX 
[1058-59 Benedict X] 
1059-61 Nicholas II 
1061-73 Alexander II 
[1061-04 Honorius II] 
J073-85 Gref^ory VJI* 
[1084-1100 Clement III] 
1087 Victor 111 
1080-99 Urban II 
1099-1118 Paschal II 
[1105-11 Sylvester IV] 

1118- 19 Gelasius II 
[1118-21 Gregory VIII] 

1119- 24 Calixtus II 
1124-30 Honorius II 
[1124 Celestine II] 

1130-43 Innocent H 
[1130-38 Anacletus 11] 
[1138 Victor IV] 

1143- 44 Celestine II 

1144- 45 Lucius IT 

1145- 53 Eugenius III 

1153- 54 Anastasius IV 

1154- 59 Adrian IV 
1159-81 Alexander III 
[1159-64 Victor IV] 
[1164-68 Paschal III] 
(1168-78 Calixtus III] 
11179-80 Innocent III] 
1182-85 Lucius 111 
1185-87 Urban III 
1187 Gregory VIII 
1187-91 Clement III 
1191-98 Celestine III 
1198-1216 Innocent III 
1216-27 Honorius HI 
1227-41 Gregory IX 
1241 Celestine IV 
1243-1254 Innocent IV 
1254-61 Alexander IV 
1261-64 Urban IV 
1265-68 Clement IV 
1271-76 Gregory X 
1276 Innocent V 
1276 Adrian V 

1276- 77 John XXI 

1277- 80 Nicholas III 
1281-85 Martin IV 
1285-87 Honorius TV 
1288-92 Nicholas IV 
1294 Celestine V* 
1294-1303 Boniface VIII 
1303-04 Benedict XI 
1305-14 Clement V 
1316-34 John XXII 
(1328-30 Nicholas V] 


1032-45 

[1045 

1045- 46 

1046- 47 
[1047-48 
1048 
1049-54 


[1124 

1130-43 

[1130-38 

[1138 

1143-44 


1153- 54 

1154- 59 
1159-81 
[1159-64 
[1164-68 
(1168-78 
[1179-80 


1187 

1187-91 

1191-98 


1271-76 

1276 

1276 

1276-77 


1334-42 Benedict XII 
1342-52 Clement VI 
1352-62 Innocent VI 
1362-70 Urban V 
1370-78 Gregory XI 
1378-89 Urban VI 
[1378-94 Clement VII] 
1389-1404 Boniface IX 
[1394-1423 Benedict XIII] 
1404-06 Innocent VII 
1406-15 Gregory XII 

1409- 10 Alexander V 

1410- 15 John XXIII 
1417-31 Martin V 

[1424 Benedict XIIH 
[1424-29 Clement VIII] 
1431-47 Eugenius IV 
[1439-49 Felix V] 

1447-55 Nicholas V 
1455-58 Calixtus III 
1458-64 Pius ri 
1464-71 Paul JJ 
1471-84 Sixtus IV 
1484-92 Innocent VIIT 
1492-1503 Alexander VI 
1503 Pius III 
1503-13 Julius II 
1513-21 Leo X 

1522- 23 Adrian VI 

1523- 34 Clement VTI 
3534-49 Paul III 
1550-55 Julius III 
1555 Marccllus II 
1555-59 Paul IV 
1359-65 Pius IV 
1566-72 Pius V* 

1572-85 Gregory XIII 
1585-90 Sixtus V 

1590 Urban VII 
1590-91 Gregory XIV 

1591 Innocent IX 
1592-1605 acmentVIII 


1605 

1605-21 

1621-23 

1623-44 

1644-55 

1655-67 

1667-69 

1670-76 

1676-89 

1689-91 

1691-1700 


Leo XI 
Paul V 
Gregory XV 
Urban VIII 
Innocent X 
Alexander VII 
Clement IX 
Clement X 
Innocent XI 
Alexander VIH 
> Innocent XII 


1700-21 Clement XI 
1721-24 Innocent XIII 
1724-30 Benedict XIII 
1730-40 Clement XII 
1740-58 Benedict XIV 
1758-69 Clement XIII 
1769-74 Clement XIV 
1775-99 Pius VI 
1800-23 Plus VII 
1823-29 Leo XII 
1829-30 Pius Vin 
1831-46 Gregory XVI 
1816-78 Pius IX 
1878-1903 Leo XIII 
1903-14 Pius X* 
1914-22 Benedict XV 
1922-39 Pius XT 
1939- Pius Xir 


troit, in lake region with good 
hunting and fishing; pop. 73,681; 
trade in farm produce, fruit; auto- 
mobiles, parts and accessories, 
trucks, paints and varnishes, 
machine tools, rubber accessories: 
maps M-227, U-253 ooot. 

suburb development, picture C-323b 

Fonfinnak. See in Index Jelutong 

Fon'tifex yiax'imns, one of the titles 
of the pope; in ancient times, head 
of the College of Pontiffs, a body 
of high Roman priests whose duty 
was to preserve religious tradi- 
tions; title ivas also held by the 


emperor of Rome as the religious 
head of the state 
origin of title P-64 
Fon'tine Marshes, a region in Italy, 
between Rome and Naples 1-267, 
picture 1-268 

I’ontius Pilate. See in Index Pilate 
Pontoon bridge B-306, picture E-310. 
Sec also in Index Bridge, table 
army engineers build, picture A-380 
Istanbul, picture 1-259 
Lake IVashington, .Seattle B-308, pic- 
ture S-93 

Fontoppidan tp6n-t6p'S-ddn) , Hen- 
rik (1857—1943), Danish novelist, 
famous for his books on peasant 


«^nch u, German u;pem,po: tkin,15ren;n=French nasal (Jean) :gA=French j (g in azure) ;K=German guttural eh 
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life; shared Nobel prize in litera- 
ture. lilt", with Gjellerup ('Villaf;e 
Tale.s’; ‘From the Huts'). 

I'oii'tus. aiioiont region in n.e. Asia 
Jlinor on Black Sea; originally part 
of Cappadocia; kingdom founded 
4th century B.C., increased in extent 
and power by Mithradates; con- 
quered by Pompey the Great 
niona.stery of St. Basil JI-3B4 
I’oiiy, a small breed of hor.se H-428n- 
h. Inhic H-428r 
Indian Tr-428(/. pirlin-c A-62 
liolo 11-428 

Shetland lI-428«— b. pirhircs H-428C, 
P-185, lahlr 1I-428C 
AVelsh 11-4285, picture H-428c. table 
H-428C 

rOXY (Protect Oiir Nation's Y’oiitli) 
Ijeagne, in Ijaseball B-70 
Poii.v Kxpress, a sy.stem of transport- 
ing mails b.v hor.ses in relays used 
in the United States E-468C, I''-43, 
P-387, 388, picture R-458n 
Buffalo Bill and B-342 
Poodle, a dog 

standard T)-116c, color picture 
D-115, table D-119 
tov, color picture D-116b, tabic 
r)-119 

Pool, a common fund designed to con- 
trol market price of .stocks, grain, 
or other eomraodities; also a com- 
bination of competing business 
firms to control prices and traffic 
Canadian wheat pool.s C-86 
European combine, or cartel jM-360 
Pool, or pocket billiards B-144 
J'ool, water 

artificial: formal garden, picture 
G-13; rock garden G-15, 17 
fishing, list F-118/t 
Poole, Ernest (1880-19.50), novelist, 
born Chicago, 111.; correspondent 
for newspapers and magazines in 
Russia, Germany and Prance ; stud- 
ied social problems, New Tork and 
Chicago; forceful, realistic novels 
(‘The Harbor’; ‘His Pamily‘, Pulit- 
zer prize winner 1918; ‘Blind’). 
Poole, AVilliam Frederick (1821—94), 
librarian and historian, born Salem, 
Mass.; founded Poole's Inde.r to 
Periodical Literature ; head of New- 
berry Library. Chicago, 1887 until 
his death: L-193 

Poo’na, or Puna, India, agricultural 
trade and military center 75 mi. s.e. 
of Bombay; healthful climate; pop. 
480,982: maps 1-54, A-407 
Poop. Sec in Index Nautical terms, 
table 

Poopo Cpd-d-pu') , Eake, Bolivia B-222, 
maps S-253, 266, B-288 
Poor, llenr.v A'arnnm (born 1888), 
painter, born Chapman, Kan.; 
work original and modern: vital 
figure painting; powerful murals. 
Poor Clares, or Franciscan Nuns, a re- 
ligious order P-277, M-358 
Poore, Henry Rankin (1859—1940), 
painter and teacher, born Newark, 
N..I.: noted for landscapes and 
groups of human and animal figures 
(‘Pictorial Composition and the 
Critical .Tudgnient of Pictures'). 
Poor laws P-368—9 

Poor man’s orchid. See in Index 
Schizanthus 

Poor relief P-368-9. See also in Index 
Relief measures 

‘Poor Richard's Almanack', by Ben- 
jamin Franklin F-280n, A-226, 

R-89, picture R-88j 
Pootnng, section of Shanghai S-133 
Pops, Mount, in Burma B-359 
Popcorn C-485, picture C-485 
primitive C-482 

Pope. See also in Index Papacy; 
Vatican; and individual popes by 
name. For list, see table on preced- 
ing page 
authority P-65 


bishop of Rome R-196, P-65 

diplomatic representative D-93 

election P-66 

infallibility P-277 

origin of office P-64-5, P-166 

place in medieval ehurch C-302 

primacy P-65, 66 

I’ope, Alexander (1688—1744), English 
poet P-369, E-378a 
Dryden influences J3-157 
quoted E-378n, P-369, S-127 
.Swift’s friendship with S-469 
ver.so foi-m used P-336, P-369 

Pope, .lohii (1822— 92), American Civil 
AV.ar general ; commanded Federal 
.Army of A’irginia in 2d battle of 
Bull Run; resigned after defeat: 
C-334, 335 

Pope, .lohn Russell (1874—1937), 
architect, born New A'ork City; de- 
signed many notable public build- 
ings and private residences 
.lefferson Memorial, picture J-332d 
National Gallery of Art.pfcfnrc AA'’-28 

Pope, Xathaniel (1784—1850), Amer- 
ican political leader; delegate from 
Illinois Territor.v, per.suaded Con- 
gress to set boundary farther north 
including site of Chicago; father of 
General .John Pope: 1-41 

Popes Creek, A'a., AA'^ashington’s birth- 
place AA'-17 

Poplmni, George (1550—1608), English 
colonist, attempted to settle Maine 
(1607) M-56 

Popinjii.v. a name often given to the 
green woodpecker found In Eng- 
land and Scotland; in Middle Ages 
parrots were so called; hence it is 
sometimes applied to an archer’s 
target shaped like a parrot. 

Popish Plot, plan alleged to have been 
discovered between 1678 and 1680 
by Titus Oates. He made repeated 
efforts to prove bj' false testimony 
and forged papers that the queen 
and some of the leading English 
Catholics Avere plotting to murder 
Charles II and restore Catholicism 
as the state religion; popular feel- 
ing ran high; a number of .Tesuits 
and other Catholics were executed. 

Pop’lar, a genus of trees P-369-70, 
pictures P-369 
Greek myth P-187 
name applied to tulip tree T-204 

Poplar Blnff, Mo., city on Black River, 
130 mi. s. of St. Louis; pop. 13,064; 
seat of Butler County; railroad 
shops, woodworking plants, shoe 
factories, printing, foundry, gravel 
and clay industries, important 
center for farm trade: map M-319 

Pop’liii, a fabric with a warp of silk 
and a heaA’ier filling of worsted, 
cotton, or linen, which gives the 
material a corded surface; name 
comes from "pope,” for the fabric 
Avas first manufactured at Avignon, 
a papal residence in 14th century. 

Popocatepetl tpo-po-ka-td'pet’l') , 

Alonnt, A'olcano about 40 mi. s.e. of 
Mexico City; one of highest peaks 
in North America (17,887 ft.); 

crater yields sulfur; A-ioIent erup- 
tions 1921: M-188, map M-189 

Poppaea Sabina ipdp-e'a sa-bi'na) 
(died A.D. 65), mistressi later wife, 
of Nero ; beautiful but unscrupu- 
lous; influenced Nero to murder his 
mother Agrippina and his Avife Octa- 
A'ia; killed by a kick from Nero. 

Popping bug, a fishing bait, picture 
F-118d 

Poppy, a flowering plant P-370 
California poppy P-370, table G-16 
golden poppy state flower of Cali- 
fornia, color picture S-384a 
Iceland poppy, table G-17 
opium poppy 0-398, picture 0-399 
Oriental poppy. See in Index Oriental 
poppy 

planting G-13, table G-16-17 


plume poppy, table G-16 
Shirley poppy, table G-17 
Popp.v family, or rapaveraceae (pn- 
pav-cr-d'se-c), a family of plants 
and shrubs, including the plume 
poppy, celandine, California poppy, 
flaming poppy, poppy, creameups, 
bloodroot, celandine poppy, arge- 
mone, tree poppy, and sea poppy. 
Poppyfisli. See in Index Butterfish 
Poppy mallow. North American genus 
of annual and perennial plants 
(Callirhoe) of mallow family; pink 
or red-purple terminal flower. 
Popiilarit.A* 

leadership qualities C-241 
traits that make for C-247 


Popular sovereignty, or squatter 
sovereignly, in American history, 
doctrine that inhabitants of a terri- 
tory had right to regulate their 
internal affairs without interference 
by national government 
Kansas-Nebraska Act K-17 
Lincoln-Douglas debates L-252 
Population P-370-4, graphs P-371-3, 
map P-371. See also in Index Im- 
migration. For population of 
continents and political divisions, 
see in Index Africa; France; etc.; 
see also Fact Summary ivith each 
state article 

absolute vs. relative growth G-164- 
6, charts G-165 
age, aA’erage P-372 
altitude affects, pictograph E-215 
census C-167-70, U-349, AV-137, pic- 
tures C-168 
center in U. S. U-312 
density P-373, map P-371 
distribution: grasslands G-170; in 
U. S. U-311-14, map U-313; in 
world AA''-202, graph P-371, map 
W-207 

future in U. S. L-95, U-335, graphs 
P«373 XJ”333 

groAVth ’ P-370, 372, graphs P-372, 
373: birth and death rates in- 
fluence, graph P-372, pictograph 
H-309 

Malthusian theory D-19 
men and women, proportion of 
P-373-4 

migration, factors M-245-6 
moA’ement to cities 1-132, P-373, 


U-311-14 

raciai groups P-S73 
white race P-373: expansion of 
R-23; men outnumber Avomen 
P-373 

social and economic aspects S-221, 
P-370, 372-3 

ropiilation, or universe, in statistics 
S-385a-6 

Population Commission, United Na- 
tions U-243 

Populist party, or People's party, in 
U. S. P-359, U-383 
electoral vote, chart P-4085-9 
origin H-277 

Poquelin, Jean-Baptiste. See in Index 
MoliOre 

Porcelain and chinaAvare P-393 4ui, 
pictures P-393-6, 399-400. See also 
in Index Pottery 

Belleek Avare of Northern Ireland 
P-399 

Chinese P-S94-6a, 401, C-277, pic- 
tures E-342, color pictures P-sss- 
6: firing P-400; first true porcelain 


P-39S 

collectors, hints to P-401 

Copenhagen Avare C-472 

Danish P-398, C-472 

Dresden, or Meissen, porcelain P-3s ' 

electric insulating properties 


P-393—4 

European P-397-9, pictures P-393-4 
first true porcelain P-393 
French P-397-8, picture P-393 
German P-397, 399, picture P-333 
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Haviland china. See in Index Havi- 
land, David 
Italian P-sgs 
Japanese P-396a 

manufacture P-399-401, picture 
P-399 

pate-sur-pate process, picture E-355 
Sevres P-398 

United States P-399, pictures P-400: 

Trenton, N. J. T-186 
■vvatch dials ■W-58 

Porcli of the Maidens, part of the 
Erechtheum in Athens, Greece A-12, 
picture A-448 

Porcupine, Peter. See in Index Cob- 
hett, William 

Porcupine, a rodent with quill-like 
spines P-374, pictures P-374, N-69 
Porcupine fish, sluggish fish of family 
Diodentidae ; olive-colored with 
black spots; squarish or spherical 
body about 2 ft. long, protected bj' 
spines lying close to body when fish 
is at ease; when disturbed body in- 
flates with water or air and spines 
erect much like those of porcupine. 
I’orcupine Mountains, range in n.w. 
Michigan, bordering Lake Superior; 
has highest point (2023 ft.) in 
state; map, inset M-226 
Porcupine River, in e. Alaska, tribu- 
tary of Yukon, maps A-135, N-250 
Pore, minute opening, or duct 
skin S-193 

•sponge S-353, picture S-355 
Porgy (pdr'pi), world-wide family of 
marine food fishes tSparidae) ; 
deep, oval, compressed bodies, of 
reddish color. Scup of N. America 
and sacred red tai of Japan belong 
to this family. 

‘Porgy and Bess’, a light opera written 
by George Gershwin G-104, 105, pic- 
lure 0-397 

Porit’era, the sponge phylum of ani- 
mals S-353, Z-361, Reference-Out- 
line Z-364 

Pork, unoured meat o.f hog ; known as 
ham or bacoq ./hen cured H-402-4 
certain religif ns prohibit M-330 
export trade I ’-40 4 
measly meat Y'-302 
Packing-house operations M-154, 
H-404 

smoking and curing H-404, picture 
F-223 

tapeworm W-302 

trichinosis i ifection W-303, H-404 
Porkfish. a beautifully colored fish of 
the grunt family; important as a 
food fish in the West Indies. 

* orkop'olis, Cincinnati, Ohio C-308 
Porphyry (pdr'fi-ri) , an Igneous rock 

L-138, R-169 

Porpoise (por'pds) , a marine mammal 
P-375 

Porpoise, in aviation. See in Index 
Aviation, table of terms 
Porpora, Niccolo A. (1686-1767), 
Italian composer, singing teacher, 
born Maples, Italy; set up school in 
Naples, 1712; wrote many operas. 
Porringer, a dish or bowl 
colonial, picture A-211 

• or'sena, Lars, or Porsen'na, in Roman 
legends, king of Clusium and 
Etruria R-182, M-3 

^’®U’0U, Ricliard (1759-1808), one of 
the greatest English classical schol- 
ars of all times; born Norfolk; 
notes and emendations on Aeschy- 
lus, Aristophanes, and other Greek 
authors. 

Port. See in Index Harbors and 
ports 

Port, nautical. See in Index Nauti- 
cal terms, table 
Port, wine 

origin of name, picture P-379 
•lortage (por’tig), W’is., manufactur- 
mg city 35 mi. n. of Madison on 
can.al connecting Wisconsin and 


Fox rivers; pop. 7334; railroad 
shops ; hosiers', shoes ; marble 
works: map W-173 
early route through W-164 
Portage, method of transfer C-113 
Portage la Prairie (pdr-tdeW Id pre- 
re'), Manitoba, Canada, railroad 
and distributing center 53 mi. w. of 
Winnipeg in wheat section; summer 
resort; pop. 8511: maps C-68, 81 
Portales, N. M., city 88 mi. n.e, of Ros- 
well; pop. 8112; farming; processed 
food; Eastern Mew Mexico Univer- 
sity; maps N-179, U-252 
Portal-to-portal pay, in industry C-370 
Portal vein L-277, color picture H-311, 
diagram D-91 

Port Angele.s, Wash., citj' in n.w. on 
strait of Juan de Fuca; pop. 11,233 : 
lumber, paper, wood, and dairy 
products: 2d national city in 
U. S. having been set aside as a 
government townsite during Lin- 
coln’s administration: maps W-44, 
U-252 

Port Arthur, Chinese Lushun (lii’- 
shiin'), naval base in s. Manchuria; 
utilized by both Russia and China 
after 1945; became headquarters 
of Port Arthur-Talien (Dairen) 
administrative district; pop. 50,- 
000: M-75, maps M-72, A-406 
siege (1905) R-296. See also in In- 
dex Siege, table 

Port .Arthur, Ontario, Canada, city at 
head of Lake Superior, 3 mi. from 
sister city of Fort William; grain 
and coal-shipping center of w. Can- 
ada; pop. 31,161: F-243, maps C-69, 
72 

grain elevator, picture 0-385 
Port Arthur, Tex., trade center and 
seaport in extreme s.e. of state on 
Sabine Lake, connected with Gulf 
of Mexico by Port Arthur Ship 
Canal; pop. 57,530; oil-refining cen- 
ter: railroad shops, ironworks; 
Port Arthur College: B-88, 89, 

maps T-91, U-253, B-89 
I’ort Augusta, South Australia, sea- 
port, railway terminus on Spencer 
Gulf; pop. 4351: map A-488 
Port au Prince (o prills'), capita.1 
and jn-incipal seaport of Haiti, 
AVest Indies, on w. coast; pop._142 - 
840 : H-245, maps W-96, N-251, 

pictures H-244, 245 
Port Chester, M'. V.. \ilJage and sum- 
mer resort on Long I.sland bound, 
26 mi. n.e. of Mew A ork City; pop. 
23 970: bolts and nuts, shirts, 
clothing, candy, brushes: map, in- 
set N-205 

Port Colboriie, Ontario, Canada, town 
and port on Lake Erie and AVelland 
Ship Canal; pop. 8275; nickel 
refinery, flour mills, government 
efevator; W-90, maps C-72, inset 
C-68 

Portcul’lis, of castle C-134 
Port Dnlhou’sle, Ontario, Canada, 
town and port on Lake Ontario, 
near e. terminus of AVelland Ship 
Canal: pop. 2C16; rubber fac- 
tory, canneries, slnpjard, and drj 
dock: W-90 . , ,r 

Port Darwin, sheltered inlet 

the harbor of the city of Dar^\in, 
I?® ., - rr ^ — nf Australia; 


Northern Territory of 
naval base. . , , „ 

Port du Salut, a cheese. See iii Index 
Trappist cheese 

Porte, Sublime, name for government 
of Ottoman Empire; so called from 
guarded gate (porte) Siting en- 
trance to sultan’s palace In Constan- 
tinople : picture T-220 , - , 

Port Elizabeth, Union of South Africa, 
city of Cape of Good Hope province; 
seaport 400 mi. e. of Capetown: 
pop. 188,892, with suburbs; large 
trade: C-118, map A-47 


Porteno Ipor-td'npd) (from Spani.sh 
word Puerto meaning “harbor”), 
name given to an inhabitant of 
Buenos Aires, Argentina. 

Porter, Cole (born 1893), compo.'-er 
and lyricist, born Peru. Ind.; wrote 
songs and mu.sic for ‘Fifty Million 
Frenchmen’, ‘Gay Divorcee’, ‘Any- 
thing Goes’, ‘Panama Hattie’. 
‘Mexican Hayride’, ‘Ki.ss Me Kate', 
‘Can-Can’. 

Porter, David (1780-1843), U.S. Mavy 
officer in war with Tripoli 
(1601—3), War of 1812; commanded 
Mexican naval forces 1820-29; 
father of David Dixon Porter. 

Porter, David Dixon (1813-91), U.S. 
Mavy officer P-375 

Porter, Edwin .s. (1870-1941), Ameri- 
can inventor: worked with Edison 
in early development of motion-pic- 
ture camera: M-432 

Porter, Eleanor H(odgmnii) (1868— 
1920), author, born Littleton, M. II. 
(‘Pollyanna’, one of most popular 
of the “glad books”). 

Porter, Gene Stratton (Mrs. Charles 
Darwin Porter) (1803-1924). novel- 
ist and naturali.st. born M^abash 
County, Ind.; famous for novels of 
outdoor life (‘Freckles': 'A Girl of 
the Limberlost' ; ‘The Harvester’ ) . 

Porter. George Byron (1791—1834). 
political leader, born Morri-stown, 
Pa.: third governor territory of 
Michigan 1831-34. 

Porter, .Iniie (1776—1850), Engli.sh 
writer famous for vivid and con- 
vincing historical novels ('Thad- 
deus of Warsaw"; ‘.Scottish Chief.s‘: 
‘The Field of Forty Footsteps’). 

Porter, Katherine .-Anne (born 1894). 
writer, born Indian Creek, Tex.; 
excellent stylist combining insight 
with iioetic power (short-stor.v 
collections: ‘Flowering Judas’, ‘The 
Leaning Tower’; novelette; ‘Palo 
Horse, Pale Rider’). 

Porter, Noah (1811-92), American 
educator; president Yale University 
(1871-76) : editor of Webster’s and 
other dictionaries (‘The Human In- 
tellect’: ‘Books and Reading’). 

Porter, I’leasniit (1840—1907), half- 
breed Creek Indian chief, born 
Oklahoma; served .South in Civil 
AYar; ably led his people through 
difficult period of readjustment. 

Porter, AA'illiam .‘'.vdiicy (O. Henry) 
(1802-1910). American writer 
P-375-6, A-230b 

Porterhouse, a cut of beef, 2 >icturc 
M-156& 

Portes Gil iiwr'tds hel), Emilio (born 
1891), Mexican political leader; 
served as judge of lower and .su- 
perior courts: deported to state of 
Chihuahua (1919) for activities in 
support of Obregdn ; as governor of 
Tamaulipas (1925-28), promoted 
interests of farmers and laborers; 
secretary of interior and head of 
cabinet under President Calles. 
1928 ; provisional president 
1928-30: JI-208 

Port Floreiire. Kenya Colony, Africa. 
.S’cc in Index Ki.sumu 

Port Gibson, Jliss., town 30 ml. s.w. 
of A'ick.sburg ; pop. 2920; here Ad- 
miral D. D. Porter ran the A’icks- 
burg batterie.s April 16, 180.3. and 
General Grant defeated the Confed- 
erates May 1, 1863; map M-303 

Porthos tpOr-tus') , one of the musket- 
eers in Alexandre Dumas’s novel 
‘The Three Musketeers'. 

Port Hudson, La., village 18 ml. above 
Baton Rouge on Mississippi River; 
captured by Union forces under 
General Banks July 9, 1863: maps 
C-334, inset L-331 

Port Huron. Alicli.. port on St. Clair 
and Black rivers at foot of I.ake 
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Huron; pop. 35,725; extensive 
Canadian trade; connected with 
Sarnia, Ontario, Canada, hy rail- 
road tunnei, ferry service, and Blue 
AVater Intei’national Bridge; salt, 
automobile parts, wire, paper; rail- 
road shops; summer resort; maps 
M-227, U-253 

rortia (2>6r’sht-<f), heroine of Shake- 
speare’s ‘Merchant of Venice' M-173 
I’ortico .style, in architecture A-320, 
color picture U-276 
rortiiinri (pdr-te-nS'rc) , Cniidido 
(born 1903), Brazilian painter, 
born Sao Paulo, Brazil, son of an 
Italian coffee worker; uses ultra- 
modern as well as classical styles; 
murals, portraits, and pictures of 
Brazilian life, especially life among 
Negroes 

‘Festival, St. John's Eve’ P-37a, 
color pictiire P-37a 
Port Jervis, N. Y., a railroad center 
and summer resort on Delaware 
River fiO mi. n.w. of New York City, 
at junction of New York, New Jer- 
sey, and Pennsylvania boundaries; 
pop. 9372; railroad shops; silver- 
ware plate, gloves, glass, silk; map, 
inset N-204 

Portland, Me., largest city and chief 
seaport in state on Casco Bay 50 
mi. s.w. of Augusta; pop. 77,634; 
food and fi.sh processing; paper, 
furniture, and other wood products ; 
textile ' products, tools, marine 
hardware, machinery; Westbroolc 
Junior College and Portland Junior 
College; burned by British 1775: 
M-65, maps M-53, U-253, picture 
M-56 

Portland, Ore., largest city of state; 
pop. 373,628: P-376-7, color pic- 
ture U-309, maps U-252, inset 
0-416 

St. Johns Bridge and Willamette 
River Bridge. See in Index Bridge, 
table 

Portland, Isle of, peninsula on coast 
of Dorsetshire, England; noted for 
building stone; map B-325 

Portland cement named for C-167 
Portland, University of, at Portland. 
Ore.; Roman Catholic; founded 
1901 ; arts, business, engineering, 
music, nursing, science; graduate 
studies. 

Portland cement C-165— 6, 167 
Portland vase, beautiful dark blue 
glass urn decorated with white 
figures in relief ; found in tomb near 
Rome ; broken by a madman in 1845 
but skillfully repaired; long ex- 
hibited in British Museum: jHclurc 
E-446 

Port Bonis, capital of Mauritius; pop. 
69,693. 

Port Malioii, Balearic Islands. See in 
Index IMahdn 

I’ort Moresby (mdrc'hl) , New Guinea, 
seaport on s.e. coast; capital of 
'I'erritory of New Guinea and of 
Territory of Papua; pop. 17,546: 
N-143, maps E-203, P-16 
Port Natal, Natal, Union of South 
Africa. See in Index Durban 
Port Nelson, Manitoba, Canada, town 
at mouth of Nelson River on Hud- 
son Bay; maps C-68, 81 
Port Newark Terminal N-135 
Porto (.por'to), also Oporto, Portugal, 
2d city, seaport and commercial 
center on Douro River, 2 mi. from 
sea; pop. 281,406; textiles, port 
wine: P-378, 379, maps E-416, 

425, S-312 

POl’to Alegre i port and 

capital of state of Rio Grande do 
Sul, Brazil, near n. extremity of 
Bake Patos in agricultural and 
grazing country; pop. 375,049; Ger- 
man colony handled most of com- 
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merce before World War I: 
B-292, mails B-288, S-253 
Portobello, also Porto Bello, port on 
Atlantic coast of Panama 20 mi. 
n.e. of Coldn; pop. 1000; early ship- 
ping point: P-82, maps P-62, C-172 
pack-train terminus P-53, picture 
C-177 

Port of call, port at wliich vessels are 
accustomed to stop for repairs, sup- 
plies, or similar requirements. 

Port of entry, any point, whether on 
the frontier or not, designated by 
the customs authorities as a place 
where merchandise or persons may 
fulfill the legal requirements for en- 
tering or departing from a country. 
Need not be a nautical port. 

Port of Spain, capital of Trinidad ; pop. 

92,793: T-190, maps S-262, AV-96a 
Porto Grande (por'to fjrdn'dd), port 
and commercial center of Cape 
A'^erde Islands C-119, map, inset 
A-47 

Portola (por-lo-Ui'), Caspar de, 18th- 
century Spanish explorer; governor 
of California (1769—71) ; discovered 
San Francisco Ray (I'JGS) while 
searching for Monterey B.ay after 
long, hunger-tortured march from 
Lower California; founded San 
Diego and Monterey missions and 
presidios; C-46 

Portolaiio, navigator’s chart N-79 
Port Orford cedar, evergreen tree 
(Chaniacopparis latrsoninna) of 
pine family, sometimes called Law- 
son’s cypress, Oregon cedar, and 
white cedar; many varieties used 
as ornamental trees. Grows 125 
ft. to 200 ft., lives to 600 years; 
pyramid-shaped, with sharply 
drooping branches. AVood pale 
brown, of moderate lightness: Ore- 
gon cedarwood oil distilled from 
wood, used in insecticides; table 
'\V-lSGh 

Porto-Riohe (por-to-resh’), Georges 
de (1849-1930), French dramatist, 
born Bordeaux; his plays are 
studies of the emotions of men and 
women in love (‘La Chance de 
Frangoise’ ; ‘Le Pass6’ ; ’Le A’^ieil 
Homme’; ‘Le Marchand d’Bs- 
tampes’; ‘L’lnfidOIe’ ; ‘Amoureuse’). 
I’orto Rico, island of AVest Indies. 

See in Index Puerto Rico 
Porto San‘to, a rugged island of 
Madeira group, 26 mi. n.e. of 
Madeira; about 17 sq. mi.; pop, 
3017 . map A-46 

Port Republic, Va., village on Shenan- 
doah River 90 mi. n.w. of Rich- 
mond : here Confederates under 
“Stonewall” Jackson defeated Fed- 
erals under General Shields June 9, 
1862: maps A'’-486, C-335 
I’ort Royal, Nova Scotia, Canada, 
former name of Annapolis Royal 
N-309 

founded C-95a, N-308— 9 
national historic park N-39, picture 
N-307 

Port Royal, S. C., first settlement in 
South Carolina: pop. 793: S-284, 
map S-291 

Ports. See in Index Harbors and ports 
Port Said (sa-ed'), Egypt, at n. end 
of Suez Canal; pop. 178,432; 
founded as coaling station 1859 ; ex- 
ports cotton : attempt of ‘Turks dur- 
ing World War I to capture city 
and wreck canal failed : S-442a, 
maps E-271, A-46, S-4425 
Portsea, England, naval station P-377 
Portsmouth (ports'mnth) , England, 
great English naval station and 
arsenal, 74 ml. s.w. of London ; pop. 
233,464; P-377, map B-325 
Portsmoutli, N. H., seaport city on 
Piscataqua Pdver 3. mi. from 
Atlantic: pop. 18,830; shoes, fiber 
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board; coal-di.stributing point; 
N-144, maps N-151, U-253. See also 
in Index Portsmouth Navy Yard. 
Portsmouth, Ohio, city on Ohio and 
Scioto rivers, and at s. end of Ohio 
Canal; pop. 36,798; agricultural and 
mining region; steel and iron prod- 
ucts, shoes, brick; railroad shops: 
maps 0-357, U-253 
atomic plant nearby 0-361 
Port.smouth, A'^a., city in s.e., a port 
of Hampton Roads, on Elizabeth 
River opposite Norfolk; pop. 80,- 
039 ; wood products, food process- 
ing, metal products, chemicals. 
First settled 1664, established as 
town 1752, chartered as city '1858; 
landing place and base for British 
invading expeditions during Rev- 
olutionary AYar. Norfolk Naval 
Shipyard (first called Gosport 
Navy Yard), owned first hy British, 
later by state; purchased by U.S. 
government 1801 ; Chesapeake, first 
ship built by federal government, 
built here 1799; Merrimac prepared 
here for famous fight with Monitor. 
City held for a year hy Confeder- 
ates during Civil War. U.S. Naval 
Hospital opened 1830; N-242b, 

C-224, maps V-487, U-253 
Portsmouth, 'Treaty of (1905) R-296 
I’ortsmoutli Navy Yard, U. S. Naval 
Base near Portsmouth, N. H.; on 
islands on Maine side of Piscataqua 
River; builds and repairs sub- 
marines; established about 1890. 
Port Stanley, Falkland Islands. See 
in Index Stanley 

Port Stanley, Ontario, Canada, village 
and harbor on Lake Brie, 23 mi. s. 
of London; pop. 1491. 

Por'fiignl, republic of s.w. Eui'ope; 
34,604 sq. mi.; pop. 8,510,240; 
cap. Lis’-ion; P-378-81, maps S-312, 
E-416, 42o, pictures P-378-81, Ref- 
erence-Outline S-323— 4 
Azores A-542 
bibliography S-324 
cities P-378, 379-80, list P-378 

Lisbon L-266 
climate P-378-9 

clothing, pictures P-379: explorers, 
16th century, picture M-32, color 
picture M-31 

commerce. See in Index Trade, 
table 

flag P-136b, color picture F-133 
government P-381 

hi.storv P-380-1, Reference-Outline 
S-323-4 

struggle with Moors S-321 
Henry the Navigator H-340-1 
trade routes to India A-188: Vasco 
da Gama G-7-8, picture G-8 
Cape of Good Hope discovered by 
Bartholomew Diaz C-118, D-So 
Columbus C-417, 418 
printing introduced P-414fZ 
Cape Verde Islands discovered 
C-119 

A^asco da Gama’s explorations 
G-7-8, picture G-8: Mozambique 
M-442 

American discoveries and explora- 
tions A-188-9, 190: Brazil colo- 
nized B-293 

claim to Spice Islands dispiitea 
M-31-2 

Par East explorations: Ceylon 
C-180;East Indies B-201, 208; Ja- 
pan J-319; Malay Peninsula M-6u 
Lisbon earthquake (1755) B-16 d, 
L-266 nqrt 

Bi-azil declares independence B-zK'J 
revolution of 1910 L-266, P-381 
AVorld Wars I and II P-381 
language and literature. See tn 
(lea; Portuguese language and Jlter- 

Madeira I.slands M-22 
manufacture.s P-379 
natural features P-378 
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overseas provinces P-378. See also in 
Inilcjc names of overseas provinces 
Africa A-50 

Cape Verde Islands C-119 
India 1-686 
Mozambique jM- 442 
people P-378, Ij-266: how the people 
live P-379; racial classification 
R-23 

products P-379, list P-378: cork 
C-479-80 

relationships in continent, maps 
E-416-17, 419-20, 429, 429d 
shelter P-379, pictures P-378, 381 
ships: caravel of 1450, picture S-153 
transportation P-379 
I’orttiBal, University of P-380 
rortngrnese East Africa. See in Index 
Mozambique 

rortaguese Guinea, Portuguese over- 
seas province on w. coast of Africa 
enclosed on land side by French 
territory; includes adjacent Bijagds 
(Bissagos) Islands; 13,948 sq. mi.; 
pop. 510,777; cap. and chief port 
Bissau; trade in rice, palm oil, pea- 
nuts, hides: map A-46 
relationships in continent, maps 
A-46-7, 41-2, 39 
Portuguese in America 
di.scovery, exploration A-188-9, 190 
Portuguese India, overseas province 
of Portugal in w. India; consists of 
three widely separated possessions, 
Goa, Damao (Daman), and Diu; 
total area of colony, 1537 sq. mi.; 
pop. 624,177 ;_ cap. Panjim (also 
called Nova (3'oa) situated in Goa: 
commerce in coconuts, copra, fish, 
.spices, nuts, salt: maps A-407, I-68a 
Portuguese language and literature 
P-380, R-180 

alphabet, special letters. Sec in In- 
dex Alphabet, tahle 
Brazil L-126 

number of people speaking L-98 
Portuguese man-of-war, a jellyfish; 
has long tentacles, powerful sting- 
ing organs ; found in warm or trop- 
ical seas, chiefly in Gulf Stream 
■Sheppard fish and F-105 
Portuguese West Africa. See in Index 
Angola 

Portulaca (por-tu-la'ka) , also rose 
moss, a genus of fleshy herbs of the 
purslane family with .small suc- 
culent leaves and yellow, red, or 
purple flowers which open only in 
sun.shine. 

Portulacaceae. See in Index Purslane 
family 

Port Weller, Ontario, Canada, the e. 
terminus of Welland Ship Canal 
w-eo 

Posada (po-sil’tlia) , Christmas Eve 
pilgrimage in Mexico C-295-6 
loseidon (po-sl'ddn), in Greek my- 
thology, god of the sea P-381, 
R-132 

Athena A-446 
Odysseus C-533 
temple, picture A-308 
I oseii, Poland. See in Index Poznan 
Posey, Alexander E. (1873-1908), 
half-breed Indian poet, journalist; 
born Oklahoma; from Creek mother 
learned folklore found in his poetry; 
editor, Muskogee Times. Indian 
Journal ; member, lower house of 
Creek legislature (1895-97), active 
m affairs of Indian Territory. 
Positive, in photography P-214, 215, 
221, picture P-214 

Positive degree, in comparison of ad- 
jectives A-21 

Positive electricity E-294, 297, E-316- 
17, A-457-8 
battery B-79-80 

pole, in electrical apparatus E-297 
1 ositive numbers A-154-7, 159 
1 ositive pole, of magnet B-303 
r os'itivisin, system of philosophy 
founded by Auguste Comte. He re- 


jected all metaphysical inquiries 
and based his system on the phys- 
ical, or “positive,” sciences. For re- 
vealed religion he substituted a 
religion with Humanity as God. 
Positron, in physics R-55, fable A-460 
pair production creates B-345 
Possessive case, in grammar N-306 
Possumwood. See in Index Sandbox 
tree 

Post, Emily Price (born 1873), 
author, born Baltimore, Md.; began 
as writer of novels contrasting 
European and American social cus- 
toms; her most popular work 
‘Etiquette’. 

Post, Wiley (1899-1935), aviator, born 
near Grand Plain, Tex.; famous 
for his round-the-world flights; 
killed with Will Rogers on flight in 
Alaska: table A-104 
Post, in horseback riding H-429 
Post, U. S. Army A-383 
Postage, rates of, table P-389 
Postage meter .S-367 
Postage stamps S-363— 7, pictures 
S-363-7 

books about H-389 
gum used on S-382, D-77 
history S-366-7 
how stamps are made S-363 
stamp collecting S-363-7, pictures 
S-363-7, V-428 
United Nations U-242 
varieties S-363-4 
Postal rates, table P-389 
history P-387 
Postal savings bank B-48 
established under Taft T-4 
Postal service. See 1 H Index Post 
office and postal .service 
Postal Union, Universal P-388-9 
monument to, picture P-388 
Postern (pds'tein) gate, of castle 
C-134, picture C-133 
Post exchange, in U. S. Army. Sec m 
Index Canteen 

Postimpressionism, in art 

in painting P-38 
I’osting, in accounting B-230 
examples B-230 

Postmaster general, chief executive of 
U. S. Post Office Department U-362 
Cabinet member C-3, 4 
flag F-129, color jnctwe F-128 

Post oak, tree (Qucrcus f 

beech family: grows to 100 .f^; 
trunk siiort; branches spreading, 
leaves 6 in. to 8 m. long: table 

W-186C . „ 1R9 9 

Poet office and posta 

pictures F-382-8, table F-3S9 
air mail. See in Index Air mail 

SSir'lS”... .avert, .i,» 

cla‘)sea of mail matter in U. S.. lat-le 
P 389 

Kmpire 

B-gf U. S. P-386-8, E-4586 

f^ansportation P-383-5, p.ctnrea 
P-382, 384, 385, 387 

Sfsdfrecte^d mau'and the dead-letter 

office p.386 R-160 

pneumatic^^tube carriers P-328, P-B3o 
Pony Express. P-387, 388 

i^°i^^f1nspecmrrr384 
?aflwLrposf office 1-384. 388, pic- 
tiLVS p-385 
rates, table P-389: 

E-458a 

rural delivery P-382, 

ture P'|®Jp, 7 p-387, pictures 

s’36^3-7^'united Nations U-242 


history P-387, 
R-1580, pic- 


^—French », German ii ; //em, ffo ; thin, t^t^n 
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Universal Postal Union P-388-9, 
picture P-388 

Post Office Department, U. S. P-388, 
U-362, list U-359. See also in Index 
Air mail ; Postmaster general ; Post 
office and postal service 
building, map W-30 
classes of post offices P-388 
Post roads, in U. S. R-160-1 
Postulates, in geometry G-62 
Posture, correet H-306, pictures H-412 
how to acquire P-228 
Potaro River, in British Guiana, 
lo5-mi. tributary of the Essequibo; 
famous for its great Kaieteur 
Palls: picture S-277 
Pot'ash, term for potassium carbon- 
ate and certain other compounds 
of potassium P-389-90 
caustic (potassium hydroxide) 
P-389, 390 
fertilizers P-55 
glass manufacture G-120 
sources P-389-90, M-265, 266: Cali- 
fornia P-389: Dead Sea P-47; 
Germany G-93: New Jer.sey green- 
sand M-266; seaweed S-95 
Potas’siiim, a metallic element of the 
alkali group P-389-90, tables P-151, 
C-211, 214 

acid tartrate (cream of tartar) T-20, 
B-18 

alkali metal A-168 
alum A-181 

bichromate or dichromate, for hard- 
ening gelatin C-301 
carbonate (potash). See in Index 
Potash 

chlorate M-140, P-390 
chloride P-390, M-265 
cyanide C-532, P-390: gold extrac- 
tion, action G-132: poisonous prop- 
erty P-341 

earth’s crust, percentage in, diagram 
C-215 

electrochemical activity E-315, dia- 
gram 1-205 

electronic structure, diagram C-213 
foods containing M-267 
hydroxide (caustic potash) P-389, 
390 

ions 1-206 

nitrate (.saltpeter) S-32, N-240: in 
gunpowder G-232-3; mineral form 
M-205 

photosensitivity P-210 
protoplasm contains B-145 
silicate: mineral forms M-266 
soapmaking S-211 
sodium compared with S-225 
spectrum, diagram S-332 
rotaHKium perman'ganatc, compound 
of potassium, manganese, and oxy- 


antiseptic value M-77 
ga.s masks contain C-208 
guided mi.s.sile.s use G-2256 
Potato P-390-2, pictures P-390-1, 
N-47, table P-39i 
Burbank improves B-356 
chuno. South American Indian food 
B-223 

dextrin D-77 

food value P-390: starch S-382 
harvesting, picture F-Z2b: Bolivia, 
picture B-2226; Germany, picture 
G-91 


improvement A-63, B-356 
origin P-391 
pests: potato bug P-392 
planting and cultivating P-391: 
sprayer, picture P-32a; when and 
how to plant, table G-19 
producing regions P-390, table P-391 
United States P-390, table P-391: 

Maine M-46 

tuber B-348, picture P-297 
weight of bushel, tabic W-89 
yield per acre P-391 
?ofiito, sweet S-468. See also iu Jn^ 
dex Sweet potato 
’otato bug P-392 
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l‘ot!i\viiloiiii ( i)('>-iii-wa't6-mi) , In- 
dian tribe tliat lives in Kansas, Ok- 
lahoma, and Wisconsin, mai) 1-106/, 
table 1-108 

Fort Deai'lrorn massacre C-237 
Poten'tiiil, electric E-294 
I'oteiitial difl'erenee, or electromotive 
force (E.M.P.) E-294, 298 
electric cells produce B-315 
I’oteiitial eaerffy, in physics E-344, 
344fi, picture E-344n 
roteiitilla. .S’ce in Index Cinquefoil 
roteii7.a tpo-tcnt’sii) , capital of de- 
partment of Eucania, in s. Italy; 
pop. 18,872; map E-425 
I’o'ti, II. S. S. It., seaport in republic 
of Georgia on Black Sea, 34 mi. n. 
of Balum; pop. 16,671; exports 
man.ganese, grain, timber: map 
It-267 

rotipliar (pdt’i-fcir) , an Egyptian 
official, whose wife tempted Joseph, 
his slave (Gen. xxxix, 1) : J-363 
I’oflatcli, Idaho, smal! town in n. near 
w. border on Palouse River; 
formerly a thriving lumbering cen- 
ter: ifinp 1-20 

rotlatoli, an Indian ceremony I-106C, 
picture I-106(Z 

Pot marig<»ld, or calendula M-96 
Potomac tj)6~t6'mdk) , Army of the, 
the principal Federal armv in Amer- 
ican Civil War C-334, 335 
Grant leads G-152 
Lincoln and generals of, picture 
L-249 

JIcClellan commands M-4, C-334 
Meade heads M-148 
.Sheridan commands cavalry S-146-7 
I’otomac I’ark, AVashington, D. C. 
W-32 

Potomac River, in e. United States, 
flowing into Chesapeake Bay 
P-392, mape V-480, 487, M-116-17, 
U-275, picture U-266 
bridge, Arlington Memorial, map 
AV-30, picture B-311 
Great Palls P-392, picture M-120 
navigation; disputes U-341; Wash- 
ington promotes W-22 
Potosi (po-fd-sc'), silver- and tin- 
mining city of Bolivia on n. slope of 
Cerro de Potosi, 47 mi. s.w. of Sucre; 
pop. 45,758; B-224, map S-252 
tin mine near, picture L-119 
Potsdam, Germany, historic city situ- 
ated in Brandenburg on Havel River 
16 mi. s.w. of Berlin; pop. 113,508; 
former national observatory: maps 
G-88, E-424 

palace B-126: Allied Conference 
(1945) W-298, G-lOO, R-292 
Potsherd (pot’shurd) , a fragment of 
a broken earthen pot 
ballot in ancient Greece A-339 
Potstone, a form of talc T-8 
Potter, Beatrix (1866—1943), English 
author and illustrator of children’s 
books; her many works include the 
‘Peter Rabbit’ series, 'The Fairy 
Caravan’, ‘Roly Poly Pudding’; 
first illustrated Peter Rabbit story 
published in 1901 : L-208 
Potter, Henry Codman (1835-1908), 
Protestant Episcopal bishop; bopn 
Schenectady. N. Y.; became bishop 
of New York, 1887; cathedral of-^t- 
John the Divine, New York City, 
begun during his episcopate ; worked 
to improve industrial conditions.'; • 
Potter, Paul (1623-54), forehiost 
Dutch animal painter and etcher; 
famous for truthful representation 
of animals. ' 1 

Potteries, The, name given to district 
of n. Staffordshire, England, chief 
seat of china and earthenware; in- 
dustry ; includes several towns, 
united in 1910 as one municipal 
borough (Stoke on Trent): E-355 
Potter’s wlieel T-153, P-393, 400, pic- 
tures H-399, P-398 , 899 
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I’ottery P-393-401, pictures P-393-6, 
3965-401. See also in Index Porce- 
lain and chinavvare 
Aegean A-29, picture A-28 
America, when first made in B-76 
Chinese P-394-60, 401, C-277, S-83, 
color pictures P-395-6: firing 
P-400 

civilization advanced by P-393, M-66, 
picture C-326 

clay C-339-41, P-399-400, picture 
C-340 

collectors, hints to P-401 
delftware P-396b 
Della Robbia P-396b, R-162 
Dutch P-3966 

Egyptian: ancient E-282, P-393; 

present-da.v, picture E-276 
English P-398 
French P-396b 

German P-396b. See also in Index 
Germany, subhead pottery and 
porcelain 

glaze P-401: underglaze and over- 
glaze P-400-1: Chinese pottery 
P-394, 396a, 400—1, color picture 
P-396 

Greek P-393—4, pictures P-S94, 
G-203: feeding bottle, picture 
G-201; vases G-203, P-394, pic- 
tures D-140, G-202 
Hittite, picture H-386 
hobby, books about H-399 
Indian 1-63 

Indians of North America B-76, 
C-463, pictures 1-106 
invention M-66, picture C-325 
Italian P-3966, 398 
Japanese P-396a, jncturcs J-308, 319 
Korean P-396n 
maiolica P-396b 

manufacture P-399-401, pictures 
P-398-9, 0-349, J-308 
materials used P-399-400: feldspar 
P-50 

Mexican, picture M-199 
Pennsylvania-Dutch, picture A-211 
purple of Cassius G-134 
Roman P-S94, pictures R-186 
United States P-399, pictures P-397, 
400-1: Ohio 0-361; Trenton, N. J. 
T-186 

Pottstowii, Pa., industrial borough on 
Schuylkill River 35 mi. n.w. of 
Philadelphia: pop. 22,589; agricul- 
tural region; iron and steel prod- 
ucts, silk, knitted goods; Hill 
School for boys: map P-133 
rottsville. Pa., important coal-mining 
and shipping city on Schuylkill 
River 75 mi. n.rv. of Philadelphia; 
pop. 23,640; iron and steel products, 
silk, knit goods, machinery; rail- 
road shops: map P-133 
Poughkeepsie ipd-ktp'si'), N. Y., city 
on Hudson River 70 mi. n. of New 
Y'ork City: pop. 41,023; business 
. machines, cream separators, ball 
bearings; A’^assar College; Federal 
Constitution ratified here (1788) : 
map N-205 

Mid-Hudson Bridge. See in Index 
Bridge, table 

Poulnine (.pQ-lan’i, a long-toed shoe 
S-162, picture S-162 
Poulard ipo-ldrd') wlieat, picture 
AV-116 

Poulenc iPQ-ldiV), Francis (born 
1899), French composer and pianist, 
born Paris, France; one of "Les 
Six” who revolted against impres- 
sionism; American debut, 1948. 
Poulseii (pol'sen'), Valdemar (1869- 
1942), Danish electrical engineer 
and inventor: coinventor of a wire- 
less telephone system ; invented 
telegraphone, for recording tele- 
phone conversations, and discov- 
ered Poulsen arcs and waves. 

Poult, young turkey T72206— 1 
Poultry P-402—3, pictures P-402-402b 
animals injurious to, Reference-Out- 
line Z-363 !' ■ 


yet, fern, thdre; ice, bit; row, won, for. 
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breeding and incubation P-402a-6 
chickens P-402-3, E-451, pictures 
P-402-4026.' learning ability, pic- 
ture L-144; length of life, average, 
pictoyraph A-249 
duck D-161-2 

eggs P-402-3, E-268, 2686, picture 
E-268: electric lights increase 
production A-61; gathering eggs, 
picture F-24; production P-402- 
402a; standards of quality, color 
pictures E-2686 
goose G-139-40 

guinea fowl G-228a, picture G-228o 
importance of industry P-402 
production. United States P-402 
turkeys T-2206-1 
Poultry mites S-347 
Pound, Ezra Loomis (born 1885), 
poet and critic, born Hailey, Idaho; 
lived abroad after 1907, in Italy 
after 1924; exponent of imagism; 
in 1941 he began series of pro- 
Fascist bi’oadcasts from Rome; 
in 1943 was indicted by U.S. lor 
treason; returned to U.S. for trial 
in 1945, adjudged imsane; received 
Bollingen-Library of Congress 
award, for poetry, 1949 (‘Personae’, 
‘Cathay’, ‘Exultations’, ‘Cantos’, 
poems; ‘Spirit of Romance’, ‘ABC of 
Economics’, prose). 

Pound, Roscoc (born 1870), lawyer 
and educator, born Lincoln, Neb.; 
commissioner of appeals, supremo 
court of Nebi'aska lOOl-.I; profes- 
sor of law. University of Nebraska, 
Northwestern University. Univer- 
sity of Chicago; dean of law at 
Harvard University 1916-36; wrote 
boolis on law. 

Pound, a unit of weight W-86-7 
origin AY-86-7 

I’unndnl, in physios, British unit of 
force, equaling the force which Im- 
parts a velocity of one foot a sec- 
ond to a mass of one pound ; equals 
13.825 dynes. 

Pound net, in fishing F-113 
Pound sterling, the monetary unit of 
Great Britain; par value, fixed in 
1870 at llS.OOl grains of fine gold; 
gold par value in United States 
money $8.2397. but after Great 
Britain left gold standard in 1931. 
exchange value was about $4.86; 
designated by sign (£); originally 
the term meant an actual silver 
pound from which 20 shillings 
were coined ; the gold sovei'eign 
worth one pound is no longer issued 
devaluation of E-372 
I’ourquoi story, a medieval fable 
Manciple’s tale in Chaucer’s ’Canter- 
bury Tales’ C-204 

Poussin fpo-sdu'), Nicolas (1594-- 
1665), French painter; introduced 
classical style into French art: 
lived most of life in Rome; influ- 
enced by study of Raphael and an- 
tique sculptures; painted liistory 
and mythological subjects and land- 
scapes (‘Orpheus and Eurydico ; 
‘The Shepherds of Arcadia’). 

Pouter pigeons P-254, picture P-255 
Poutriiicoiirt, Jcaii de Bieuepurt dc. 
See in Index Biencourt de Poutrin- 
court. Jean do 

Poverty. Sec also in Index Housing. 
subhead slums; Relief measures, 
Social service 
poor relief P-368-9 
study of S-221 

Powder. See in Index various pow- 
ders by name 

Powdcrly, Terence A'inceiit 

1924), labor leader, born Carbon 

dale. Pa.; general masterworkman 

of Knights of Labor 1879-93. 
Powder-puli' patrol, in Red Cross 
work, picture R-876 . 

not, do; cure, but, rjlde, fldl, burn; out, 
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I’owiler Kiver, in n.e. Wyoming and 
Montana; flows 400 mi. to the Yel- 
lowstone: maps M-367, 375, W-316, 
323, U-296 

I’owell, John (born 1882), pianist and 
composer, born Richmond, Va. ; 
studied with Reschettzky ; uses 
Negro themes (‘Negro Rhapsody’); 
M-466 

Powell, John Weslej' (1834—1902), 
American ethnologist and geologist 
Grand Canyon exploration G-151 
Indian ianguages classified 
I-108-108a 

Powell, Mniid (Mrs. II. Godfrey Tur- 
ner) (1808-1920), violinist, born 
Peru, III.; first American woman 
to achieve a high reputation as a 
violinist. 

Power, in industry and physics, ca- 
pacity for doing work at a given 
rate of .speed P-403, tabic P-403. 
See also in Index Energy; Force; 
Industrial Revolution; Machine 
age; Machinery; and the chief 
topics iisted below by name 
atom source A-462b-70 
compressed air A-73. 74 
electric E-311-14, B-79-82, E-289- 
92, diagrams B-79-81, pictures 
B-290-2, B-312!)-13, color picture 
E-312-312ft 
friction, effects P-296 
fuel F-313-15, P-430, chart F-314; 
e.xpanding use, charts U-321, 
P-314 

hydraulic W-68-70, P-403, pictures 
■W-67-9 

hydroelectric W-68-70, pictures 
W-67, 69, tables W-69; expanding 
use, chart 11-321 
industry, electrical E-311-14 
life transformed through machinery 
SI-IS, C-328. See also in Index In- 
dustrial Revolution 
man power versu.s the machine, chart 
U-321 

mechanical applications M-158-62, 
pictures M-158-62 

new sources P-403: tides T-131; 
volcanoes V-520 

pneumatic P-328-30, pictures 
P-328-9 

production in IT, S.: electric E-311, 
314, W-69-70 

steam S-386-90, T-212, pictures 

S-386-90 
tides T-131 

transmission. from hydroelectric 
Plants E-3126, 314 
units E-300, table P-403 
use in U. S. Industry U-322-3 
volcanoes V-520 

water power W-67-70, map W-70, 
Pictures ^-67-9, tables W-69: ex- 
panding use, chart U-321 
Wind W-149 

Power, in mathematics P-404-5, table 
1-404 

exponents: algebra A-159; loga- 
rithms L-295-6 
1 ower, optical 
microscope M-235-6 

Commission, Federal U-368 
, See in Index Aviation, 

table of terms 

attorney. See in Index Law, 
lOoZe of legal terms 
Powers, Hiram (1805-73), sculptor, 
corn Woodstock, Vt. : lived in 
Florence, Italy, after 1837 (statues 
ot Benjamin Franklin and Thomas 
Jefferson; ‘Greek Slave’). 

John Robert (born 1896), 
wner and director of model agency. 
Pa.; identified with 
eautiful "Powers Girls,” but models 
Jre of both sexes and range in age 
C months to old age. 

“"d roofs, a branch of mathe- 
P-404-5, table P-404 

logarithms ' 


L-295-6 


Power shovel I)-143 
electric stripping shovel, picture 
K-24 

Power tunnel T-210. See also in Index 
Tunnel, table 

Powhatan (.pou-ha-tdn’ ) (15477-1618), 
chief of Powhatan Indian confeder- 
acy in Virginia at time of first Eng- 
lish settlement ; father of Pocah on tas 
captures Capt. John Smith P-330, 
S-201 

Powhatan, Indian tribe, remnants of 
which live in Virginia, map 1-106/, 
table 1-108 

Powys (pd’is), John Cowper (born 
1872), English writer and lecturer, 
brother of Llewelyn and T. F. 
Powys; forceful and penetrating in 
his criticism of literature and of life 
(‘Wolfsbane’, ‘Mandragora’, ‘Sam- 
pliire’, poetry; ‘Visions and Revi- 
sions’, ‘The Meaning of Culture', 
criticism; ‘Wolf Solent’, psychologi- 
cal novel; ‘Owen Glendower’, his- 
torical novel). 

Powj-s, Llewelyn (1884—1939), English 
writer, brother of T. F. and John 
Cowper Powys; for sake of health 
became manager of stock farm in 
British East Africa; returned to 
England to follow literary career 
(‘Black Laughter’; ‘Skin for Skin’; 
‘The Verdict of Bridlegoose’ ; ‘Henrj' 
Hudson' : ‘The Cradle of God’ ) . 
Powj-s, T(heodore) F(ranci8) (1875— 
1953), English novelist, brother of 
John Cowper and Llewelyn Powys; 
known for realistic, original, gloomy 
stories of rural England (‘Mr. Wes- 
ton’s Good Wine’; ‘Kindness in a 
Corner’), 

Poynines, .Sir Edward (1459—1521), 
English statesman; governor of 
Calais 1493; lord deputy of Ireland 
1494; assembled parliament of 
Drogheda, December 1494, at which 
Poynings’ Law was passed making 
all laws enacted in England equally 
forceful in Ireland (repealed 1782) ; 
military and diplomatic posts 
under Henry VII and Henry VIII. 
Poynter (poin'ter), Sir Edward John 
(1836-1919), English portrait and 
historical painter, director of 
National Gallery. London 1894- 
1904; designs for Houses of Parlia- 
ment, St. Paul’.s cathedral 
Atalanta, painting, picture A-445 
Poynting, John Henry (1852-1014). 
English scientist; professor of 
physics, University of Birmingham 
(‘The Earth. Its Shape, Size, 
Weight, and Spin’; with J. J. Thom- 
son, ‘Textbook of Physics'). 

Poyser (pov'ser), Mrs., in George 
Eliot’s ‘Adam Bede', farmer’s capa- 
ble wife, noted for her wit. 

Poznan (pds’ndn), also Posen, prov- 
ince in Poland: 11.186 sq. m. : 
cap. Poznan: formerly belonged to 
Prussia: ceded to Poland after 
World War I; seized by Germany 
1939, restored to Poland 1945 : ?nap 

E- 42'4 , , 

Foznan, also Posen. Poland, capital of 
Poznan province; railroad center, 
170 mi w of Warsaw on Warthe 
River: ' pop. 327.192: important 
medieval trade 

sia 1793-1918 and heavily fortified, 
distilling, milling: annual fair: 
maps P-344, E-416 

City Hall, picture P-343 

Pozzuolana (pdt-swd-lS'tia) , siliceous 
rock first found near Pozzuoll. 
Italy R-192 
cement C-167 

rri (Position Plan Indicator), radar 
R-27 

“Practice makes perfect” C-245a 
‘*l’ractice whftt you preach f ~o 


= French 11 , German ii 
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Prado, .Museum of the, Madrid. See 
also in Index Museums, table 
‘Immaculate Conception’ M-452, pic- 
ture M-452 

Velasquez's ‘Maids of Honor' P-27d, 
color picture P-27(l 
Praesepo (pre-se’pe) , a star cluster 
in constellation of Cancer, charts 
S-376, 379 

Praetorian (pre-td'rl-dn) Guard, in 
Rome, imperial bodyguard, 
founded by Augustus, suppressed 
by Constantine; made and unmade 
emperors. 

Praetorius (prd-td're-ns) , Michael 
(1571-1621), German composer and 
author; famous for Prote.stant 
church music; books are sources on 
music and instruments of his time 
( ‘Sj-ntagma Musicum’ ) . 

Prae'tors, judges of ancient Rome; 

held larger powers in emergencie.s 
plebeians admitted to office R-183-4 
Praga, suburb of Warsaw, Poland 
W-15 

Pragmat'lc Sanction, a term applied 
to several imperial decrees of fun- 
damental importance, especially 
that of Charles VI (1713); A-497, 
498, M-95 

Prng'matism, in philosophy P-203 
Prague (prdg or prag) (Czech 
Praha), capital and chief city of 
Czechoslovakia: pop. 934,933: 

P-405-6, maps G-88, C-535, E-425 
battle of (1757) S-107 
famous clock, picture W-57 
Prague, Treaty of (1866), between 
Prussia and Austria: Increased 
Prussian territory; Austria cut off 
from Germany. 

Prague, University of P-406, U-404 
Praia (prX'd), capital of Cape Verde 
Islands; pop. 30,290; cable station 
and meteorological observatory; 
C'119, map, inset A-47 
Prairie C-350, G-169, picture G-170 
Canada C-75-6, 78, map C-67, pic- 
ture C-70 
land use G-170 
Russian steppes A-414, R-268 
South America, pictograph S-246: 
llanos S-275, V-440-1, map S-255; 
pampa S-272, A-330-1, maps S-255, 
A-331, picture A-332 
United States, map S-230: drought 
belt D-153-5, map D-155; trails 
to Far West F-37-41; western 
plains, cattle ranches C-147-55, 
pictures C-147-55 
world distribution, map G-169 
Prairie chicken, or pinnated grouse 
G-221 

Praiiie dog P-406, picture P-406 
altitude range, picture Z-362 
rattlesnake and R-78 
Prairie du Chicn (dii shen}, city In 
Wisconsin, GO mi. s. of LaCrosse on 
Mississippi River; pop. 5392; cen- 
ter of agricultural region; founded 
1783, until about 1830 an important 
military post; inaj) W-173 
Prairie Grove, Ark., town 40 mi, n, 
of Fort Smith; pop. 939; scene of 
victory of Union troops over Con- 
federates Dec. 7. 1862, which 

checked further Confederate ad- 
vance into Missouri: map A-366 
Prairie liare. or white-tailed Jack rab- 
bit R-18 

.scientific name R-19 
Pr.airie mallow. See in Index Sidalcea 
Prairie phlox P-204 
Prairie pocket gopher G-140— 1 
Prairie Provinces (Manitoba. Sas- 
katchewan, and Alberta), Canada 
C-75-6 

occupations, pictograph C-66 
Prairie rattlesnake R-78 
Prairie rose, a wild rose R-232, pic- 
tnre R-231 

(c in azure) :K = German guttural eh 
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I’rairle schooner, or oovereil wnBon. 

See in Index Covered wagon 
Prnirie State, or Sucker State, popular 
names applied to Illinois. 

Prairie A'lew Agricultural and Meclinnl- 
cnl College, at Prairie View, Tex.; 
state control; founded 1876; arts 
and sciences, agriculture, education, 
engineering, home economics, indus- 
trial education, nursing; graduate 
study. 

Prairie wolf. See in Index Coyote 
‘Praise of Folly’, satire by Erasmus 
R-104 

Holbein illustrates H-406 
Prajadlilpok (prd-elid’ti-pdh') (1893- 
1941), king of Thailand (Siam) 
192.6-35 S-170 

Prasad, Ilajendra (ra-gan'drd prd- 
siid’) (born 1884), first president of 
India; follower of Gandhi: 1-69 
Prase, a dull-green, translucent quartz 
used anciently for engravings; 
found in Saxony. 

Praseod.vmium (prd-se-o-dim'i-um), a 
metallic element of the rare earth 
group, found associated with similar 
element neodymium, tables P-161, 
C-214 

Prater (prd'fer), park in Vienna 
V-472 

Pratt, Bela L. (1867-1917), American 
sculptor, pupil of Saint-Gaudens 
and Chapu; statues of John Wln- 
throp, Phillips Brooks, Nathan Hale 
(Yale campus) ; figures for main 
entrance of Library of Congress; 
work shows exquisite modeling, 
Pratt, Edwin John (born 1883), Ca- 
nadian poet (‘Titans’; ‘Verses of 
the Sea’) ; C-105, 106a-6 
Pratt, Williani Henry. See in Index 
Karloff, Boris 

Pratt Institute, at Brooklyn, N. Y. ; 
founded 1887 by Charles Pratt 
(1830-91), wealthy oilman; art, 
engineering, home economics, li- 
brary science; graduate studies: 
L-193 

■Pravda’, Russian newspaper R-271 
Prawn, shrimplike crustacean S-168 
Praxiteles (prdks-it'e-Ue) (4th cen- 
tury B.C.), Greek scidptor, greatest 
of his age G-204-6 
statue of Aphrodite A-274 
statue of Hermes G-204-5, picture 
S-77 

Prayer, Book of Common, the name 
given to the official service book 
used in public worship in the 
Church of England and the Episco- 
pal church in the United States. 
Prayer rug R-247 

Prayer wheel, a wheel or cylinder, 
used by Lama Buddhists, containing 
the prayer "O Lotus jewel, amen 
written on many sheets of paper. 
Turning wheel is believed to be 
as effective as reciting prayer: pic- 
ture T-128 

Praying mantis, an insect M-81, pic- 
tures M-81, N-53 

Preacher bird, or red-eyed vireo V-477, 
color pictures B-163, 185 
nest, color picture B-163 
Preacher Smith, popular name of 
Henry Weston Smith (1828-76), 
pioneer Methodist preacher, born El- 
lington, Conn, ; served in Civil War 
1861; practiced medicine (home- 
opathy) after 1867 ; settled near 
Deadwood, S. D., in 1876, preaching 
among miners; killed by Indians. 
Preamble 

United States Constitution U-349 
Preb’le, Edward (1761—1807), U.S. 
Navy officer, born Portland, Me. ; 
commanded expedition against 
Tripoli (1803-5) 

flagship Constitution, picture N-91 


Precast concrete C-431a, pictures 
C-431a, h 
Precedence 

British titles of nobility D-42 
U. S., official Washington D-42 
Precedent, in law. See in Index Law, 
table of legal terms 
Precession G-237, pictures G-237 
equinoxes A-440, S-373: gyroscopic 
principle G-237; sun and moon 
cause, diagram A-441 
Precious coral C-476 
Precious metals, term usually re- 
stricted to gold and silver; also in- 
cludes platinum and mercury. See 
also in Index names of those metals 
alloys A-174 

Precious stones. See in Index Gems 
Precipitation, in chemistry S-234 
Precipitation, in meteorology W-61 
clouds C-369 
dew D-77 
fog F-192 

frost P-302-3, picture P-302 
hail H-242 

rainfall R-70-2, map R-71 
snow S-209-10, picture S-210 
water cj’cle W-61, diagrams C-453, 
W-61 

Predatory animals, in balance of na- 
ture B-191 

Pred’lente, in grammar G-148 
sentence S-lOO, 101 
verb V-449 

Pre-emption, in public land settle- 
ment, right of purchasing before 
others L-92 

Prefabricated houses H-432d, B-346b, 
pictures B-347, H-432a 
Preface, or foreword, of book B-239 
Preferential voting, a system of voting, 
used in some primaries and munici- 
pal elections. In which voters indi- 
cate their first, second, and lower 
choices of several candidates for a 
single office. If no candidate re- 
ceives a majority, second and other 
choices are added to the first choices 
until one candidate has a majority 
or sometimes a plurality. See also 
in Index Proportional representa- 
tion; Hare system 
Preferred stock S-398 
Prefixes, in English B-374 
Prefrontal area, of brain B-282-3, 
picture B-282 
lobotomy B-283 

Preiiistorlc Age, chart H-361, Refer- 
ence-Outline A-240. See also in In- 
dex Animals, prehistoric; Archeol- 
ogy; Civilization; Evolution; Fos- 
sils ; Geology ; Life ; Mammals ; Man ; 
Paleontology; Prehistoric life; Rep- 
tiles 

Prehistoric life P-406—7, pictures 
P-406a-7 

Prelude, in music. See in Index Music, 
table of musical terms and forms 
‘Prelude, The’, by Wordsworth W-198 
Prematurity, in childbirth C-240 
Premier. See in Index Prime minister 
Premise, in logic L-296 
Pre'minm, in insurance 1-166, 167-8, 
168a, 1686-9 

Fremoiistratensians, or White Canons, 
a religious order of the Roman 
Catholic church M-355 
Preudergast, Maurice Brazil (1861— 
1924), painter, born Boston, Mass.; 
imaginative, decorative, and color- 
ful landscapes with figures (‘Sun- 
set and Sea Fog’; ‘The Fete’). 
Prendergast, Mehitabel Wing (1737— 
1811), born Dutchess Covmty, N.Y.; 
heroine of “antirent” trial held at 
Poughkeepsie, N.Y., 1766, at which 
her husband, William Prendergast 
(1727—1811), was condemned to be 
hanged for leading a revolt against 
proprietors of land. She went on 
horseback to New York City, ob- 
tained a reprieve from governor, 
and was back in 3 days. She also 


applied to King George HI and ob- 
tained a full pardon in six months. 
Preiiosition, in grammar P-407, table 
G-148 


Prc-Raph'nelites, group of painters 
and poets of 19th century E-380a-6 
P-38, R-234 
Millais M-264 
Morris M-396 
Rossetti R-234-5 

Presbyopia (pres-bi-6'pl-g) , eye de- 
fect E-462 

Presbyterian College, at Clinton, S.C.; 

founded 1880 ; arts and sciences. 
Presbyterianism, a religious move- 
ment; named from system of 
church government by presbyters, 
or elders; doctrines generally Cal- 
vinistic. For membership of Presby- 
terian. bodies, see in Index Religion, 
table 

America C-303 ■ 

American Colonies P-443 
Calvin's influence C-49 
Canada, unite C-304 
Knox in Scotland K-63, S-65 
. origin C-303, P-443 
Wales W-3 

Presbyters, or elders, in early Chris- 
tian church C-302 

Prescott, Samuel (1751-77?), phy- 
sician, born Concord, Mass.; com- 
pleted Paul Revere's ride when he 
was captured; R-119 
Prescott, William (1726—95), Ameri- 
can soldier, organized regiment of 
minutemen (1774) 
at Breed's Hill B-351 
Prescott, William Hickling (1796- 
1859), American historian ; achieved 
great results in face of invalidism 
and partial blindness: A-227 
Prescott, Ariz., city, a health and 
tourist center, about 77 mi, n.w. 
of Phoenix; pop. 6764; copper, gold, 
silver mining; cattle raising; fir.st 
territorial capital (1864-67, 1877- 
89) : maps A-352, U-262 
Prescott, Ontario, Canada, manufac- 
turing town on St. Lawrence, oppo- 
site Ogdensburg, N. Y.; pop. 3518. 
Presepio (pra-sd’pe-6) , manger scene 
in Italian Christmas celebration 
C-293, 295, picture 1-263 
Preservatives, for foodstuffs A-266 
formaldehyde forbidden F-242 
salt S-29 

President, of Confederate States of 
America C-433 


President, of France F-266 
President, of the United States 
P-408-9, chart P-4086-9. For a list 
of the Presidents of the United 
States, see table on next page 
Cabinet C-3-4 

Congress and C-435, 436, U-356 
election E-288— 9, P-408— 408a 
contested elections: of Adams 
J-286: of Hayes H-296; of Jeffer- 


son U-346 ' 

electoral vote E-288-9, P"^0^408a, 
chart P-4086-9, table B-28g. 
third parties, table P-360, See 
also in Index United States gov- 
ernment, table 

original method U-351 : changed by 


U-354 

Executive Office U-358, list U-359 
flag and colors F-129, eolor picture 
F-125 . 

inauguration P-408: 20th amen 
ment U-365 . 

Military Academy, appointments 
M-249 

Naval Academy, appointments to 
N-71 

number of presidents P-409 
office, picture U-357 
qualifications and powers 
P-408, 408a ^ 

i-ryinonpVlTTient P- 40 o 
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THE PRESIDENTS OF THE UNITED STATES 



Name 

Term 

Age 

Party 

Elected from 


I. 

George Washington 

1789-1797 

57 

Federalist 

Virginia 


2. 

John Adams 

1797-1801 

61 

Federalist 

Massachusetts 


3. 

Thomas Jefierson . 

1801-1809 

57 

Democratic Republican 

Virginia 


4. 

James Madison 

1809-1817 

57 

Democratic Republican 

Virginia 

Public official 

5. 

James Monroe 

1817-1825 

68 

Democratic Republican 

Virginia 


6. 

John Quincy Adams 

1825-1829 

57 

Democratic Republican 

Massachusetts 


7. 

Andrew Jackson 

1829-1837 

61 

Democrat 

Tennessee 


8. 

Martin Van Buren 

1837-1841 

54 

Democrat 

New York 

Lawyer 

9. 

William Henry Harrison (died 






one month after inauguration) 

1841-1841 

68 

Whig 

Ohio 

Farmer 

10. 

John Tyler (became prc.sident 






at deatli of Harrison) 

1841-1845 

51 

Whig 

Virginia 

Lawyer 

11. 

James Knox Polk 

1845-1849 

49 

Democrat 

Tennessee 

Lawyer 

12. 

^Zachary Taylor (died 16 months 






after inauguration) 

1849-1850 

64 

Whig 

Louisiana 

Soldier 

13. 

Millard Fillmore (hecamc presi- 







dent at death of Taylor) 

1850-18.53 

.50 

Whig 

New York 

Lawyer 

14. 

Franklin Pierce 

1853-18.57 

48 

Democrat 

Nev.* Hampshire 

Lawyer 

15. 

James Buchanan 

1857-1861 

65 

Democrat 

Pennsylvania 

Lawyer 

16. 

Abraham Lincoln (assassinated 






one month after second inau- 
guration) 

1861-1865 

52 

Republican 

Illinois 

Lawyer 

17. 

Andrew Johnson (became pre.si- 






dent at death of Lincoln) 

1865-1869 

56 

Republicanf 

Tennessee 

Tailor 

18. 

Ulysses Simpson Grant. 

1869-1877 

46 

Republican 

Rlinois 

Soldier 

19. 

Butherford Birchard Haves 

1877-1881 

54 

Republican 

Ohio 

Lawyer 

20. 

James Abram Garfield (died 







from assassin's bullet four 
months after inauguration) . . . 

1881-1881 

49 

Republican 

Ohio 

La;v3'er 

21. 

Chester Alan Arthur (hccame 



Republican 




president at death of Garfield). 

1881-1885 

50 

New* York 

Lawyer 

22. 

Crover Cleveland 

188.5-1889 

47 

Democrat 

New York 

Lawyer 

23. 

Benjamin Harrison ............. 

1889-1893 

55 

Republican 

Indiana 

Lawyer 

24. 

Grover Cleveland (second term). 

1893-1897 

55 

Democrat 

New York 

Lawyer 

25. 

William McKinley (died from 







assassin's bullet six months 
after second inauguration) .... 

1897-1901 

54 

Republican 

Ohio 

Lawyer 

26. 

Theodore Roosevelt (liccame 







president at death of McKin- 
ley; elected president 1904). . . . 

1901-1909 

42 

Republican 

New York 

Public official 

27. 

William Howard Taft 

1909-1913 

51 

Republican 

Ohio 

Lawyer 

28. 

'Woodro'h^ Wilson 

1913-1921 

56 

Democrat 

New Jersey 

Educator 

29. 




Republican 

Ohio 

Bditor 


29 months after inauguration). 

1921-1923 

56 

30. 

Calvin Coolidge (became presi- 







dent at death of Harding; elec- 
ted president 1924) 

1923-1929 

51 

Republican 

Massachusetts 

Lawyer 

31. 

Herbert Hoover 

1929-1933 

54 

Republican 

California 

Engineer 

32. 

Franklin D. Roo.sevclt (elected 







four times; died three months 
after fourth inauguration) .... 

1933-1945 

51 

Democrat 

New York 

Lawyer 

33. 

Harry S. Truman (became presi- 







dent at death off. It. Roosevelt; 

1945-1953 

60 

Democrat 

Missouri 

Public official 

34. 

Dwight D, Eisenhower 

1953- 

62 

Republican 

New York 

Soldier 

1849 March 4 fell on Sunday and Taylor did not take the oath of office until the following day. It is pc 
therefor^ that David R. Atchisom president of the Senate, was acting president of the U.S. for a day-from noon 
March 5, but this belief has never been supported by competent 'ff?' 

tJohnson had been elected vice-president on the Republican ticket, but was himself a Democrat. 

pularly believed, 
March 4 to noon 


salary P-408a 
salutes 

flag and colors F-129 
&un. See in Index Salute, table 
seal, victure ■W-124 
secret-service protection U-360 
social customs and precedents 
■^■-123, 125 

succession P-409, U-355 
term of office P-408: provisions of 
20th and 22d amendments 11-355 
vacancy, how filled P-408a, 409 
veto power V-466b; Constitution, 
text U-350 

White House Office U-358 
wives of the presidents 17-125—30, 
pictures 17-126-30 

‘President*, U.S. frigate 17-11, V-28 


Presidential elections. Por statistics 
of presidential elections see {71 In- 
dex Vnited States government, table 
Presidential electors, in United States 
E-288-9, P-408-408a 
electoral vote, chart P-408&-9: third 
parties, table P-360 
Presidential Succession Act, U. S. 
p-408a, 409 

Presidential system of government 
D-66 

Presidents’ Conference Committee car 
(P C.C. car), streetcar S-431 
Presid'io (Spanish for “fort"), garri- 
son town in Southwest S-308a, C-46 
Presidio, U. S. Army post at San 
Francisco, Calif., on s. border of 
harbor: Spanish military post 1770, 
then Mexican fort until 1848: S-41a 


Presidium, in Russian government 
R-282 

Presque fsle (pres?; el), a part of 
Erie County, Pa. P-137 
Perry at P-153 

Press, a device operated by pressure 
bookbinding B-244 
colonial hand press, picttire A-216 
hydraulic H-458, pictures H-457, 
T-149 

machine tool T-150, pictures T-149, 
A-507 

plastic molding, pietttres P-310-11 
pneumatic P-329 

printing. See in Index Printing pres.s 
radial drill press, picture T-154 
screw press, picture F-280 
stamping T-150, pictures T-149, 
S-187, .A.-507 


^?^u,Germanii;pem.po:t?ffn,U.en:f.=Frenchnasal(Jea«) :^7.=French j (x in azure) :K=German guttural ch 



PRESS 


502 


PRIMER 


I'lCfs, frootloin of. Kcc also in Index 
Freedom of tlie press 
Press agent, publicity adviser A-26 
Pressbiirg, Czechoslovakia. See in 
Index Bratislava 

Pressbiirg, Treaty of (1805). See in 
Index Treaties, fable 
Press form, in printing, incture P-414a 
I’ress release, a source of news N-192 
Pressure, force exerted on unit area 
atmospheric A-453, diagram G-29: 
in wind.s W-ISO-S; measuring 
B-57-9, diagrams B-58-9, picture 
W-81b ; siphon S-189 
boiiing point, effect on W-63 
critical, of a gas G-30 
electric pressure E-297, 299 
freezing point, effect on P-283-4 
gas, laws and nature, in physics 
G-28-30, diagrams G-29 
gas mains, pressure used G-31 
hydrauiic H-466, 458, picture H-457 
licpiids L-2G2, 263-4 
osmotic P-292, picture P-293 
points to check bleeding F-94, pic- 
ture F-94 

sap in plants P-292, picture P-293 
steam, in locomotives L-290 
steam engine S-387, 389, diagrams 
S-386, 387, 388, 389 
sun and stars, how studied S-333 
vacuum V-434 

water, in ocean depths 0-330, W-62, 
diagram 0-328: divers D-106; sub- 
marines S-435 

Pressure cooker W-63, L-264, diagram 
S-386 

Pressure gauge, of airplane engine 
A-92, 93 

Pressure groups, in poiitics, general 
name for groups, committees, or as- 
sociations which through mass 
meetings, letters, telegrams, pub- 
licity, or other propaganda devices 
attempt to influence government 
agencies in behalf of some special 
policies or interests. See also in 
Index Bloc; Lobbying 
Pressure points, to check bieeding 
first aid F-95, pictures P-94 
Pressures, partial, in gases G-30 
I’ressurized, See in Index Aviation, 
table of terms 

Prester .Tolin, king and priest of a 
mythical land which had no poor, 
no thieves, no lies, no vices; legends 
of 12th and 13th centuries 
Ethiopia, supposed kingdom E-403 
I’resto, in music. See in Index Music, 
table of musical terms and forms 
Preston, England, port 28 mi, n.e. of 
Liverpooi at mouth of Ribble River; 
pop. 13 9,243; cotton manufacturing 
center; also manufactures brass 
and Iron products, ships, beer; ex- 
ports coal; map B-325 
Preston, Ontario. Canada, town at 
junction of Speed and Grand rivers, 
28 mi. n.w. of Hamilton; pop. 7619; 
in fertile agricultural and dairy 
community; noted for mineral 
springs; stoves and furnaces, fur- 
niture, shoes: map, inset C-68 
Prestoiipans', Scotland, village on 
Firth of Forth; victory of Jaco- 
bites under Prince Charles Edward 
over royal army Sept. 21, 1745. 
Prestressed concrete C-431a 
Walnut Lane Bridge, Philadelphia, 
picture C-4S1 

Prestwieh, Sir Joseph (1812—96), Eng- 
li.sh geologist M-69 

Prestwick, Scotland, town on Firth 
of Clyde, 28 mi. s.w. of Glasgow; 
pop. 11 , 386 ; resort; international 
airport: map B-324 
Pretender, name especially applied to 
son and grandson of James II of 
England, who claimed English and 
Scottish thrones P-410 
Preto'ria, capital of Transvaal and ad- 


ministrative capital of Union of 
South Africa, 32 mi. n.e. of Johan- 
nesburg; pop. 283,535, with sub- 
urbs: maps A-47, S-242, picture 
S-245 

Boer War B-220, R-163 
Prctorln, Treaty of (1902), sometimes 
called Peace of Vereenlging (/e- 
re’ni-Klng), ended Boer War B-220 
Prevailing westerlies, winds W-164, 
diagrams W-152, 164 
rainfall R-71 

Prevention of disease. See in Index 
Disease, subhead prevention 
Prevention of Uiscriniination and Pro- 
tection of Minorities, United Nations 
subcommission U-243 
Prevost (prev’o), Sir George (1767— 
1816), English soldier, born New 
Yoi'k City; made lieutenant gover- 
nor of Nova Scotia, Canada, 1808; 
in 1811 made governor in chief of 
British North America; defeated at 
Plattsburg in 1814 (War of 1812). 
PrGvost (prd-no’), Marcel (1862- 
1941), French novelist, born Paris; 
noted for analytical treatment of 
feminine problems. 

Provost d’E.vlIes (prd-vo' deg-zeV) , 
Antoine Francois (Abb6 Provost) 
(1697-1763), French novelist; a 
Benedictine monk, fled to England 
and Plolland because of disobedi- 
ence, but was received back into 
order; famous for his romantic 
love story 'Manon Lescaut’. 

Priam (pri'dwi), in Greek mythology, 
king of Troy T-191, 192 
recovers Hector’s body H-329, pic- 
ture A-9 

Priupus (prl-d'pfts) , in Greek and 
Roman mythology god of fertility 
and reproduction ; considered luck- 
bringer by hunters and fishermen. 
Prlbllof (pre-bi-16f' ) Islands, Alaska, 
group of five Islands in Bering Sea, 
abounding in fur seals; chief islands 
St. Paul (35 .sq. mi.) and St. George 
(27 sq. mi.): A-133, map A-136 
native, picture P-3 
restrictions on sealing S-89, 90 
seal rookery, picture S-89 
Price, Sterling (1809—67), political 
leader and Confederate general, 
born Prince Edward County, Va. ; 
governor of Missouri 1853-57. 

Price, Utah, city on Price River 62 mi. 
s.e. of Provo; pop. 6010; coal and 
asphalt mines; agriculture; annual 
rodeo; Carbon College: maps 
U-416-17, U-252 
Price, in economics 
advertising affects A-23, 24 
boards of trade E-228, B-213— 14, pic- 
tures B-213 

chain store legislation C-182 
control by NR A R-206: abandoned 
U-392 

differences between taxes and T-24 
fixed by monopolies M-359 
grain, arbitraging B-213— 14 
grain market E-227— 8 
money and exchange F-235 
net price sy.stem B-248-9 
per cent of profit computed from 
P-144a 

Price Administration, Office of (OPA), 
U. S. R-215 

Price Stabilization, Office of, U.S. 
government, created Jan. 1951 ; chief 
purpose to prevent inflation and pre- 
serve value of national currency. 
Prichard, Katharine Susannah (Mrs. 
Hugo Vivian Hope Throssell) (born 
1884), Australian novelist (‘The 
Pioneers’ ; ‘Fay’s Circus’ ; ‘The 
Roaring Nineties’ ; ‘Golden Miles’ ; 
‘Winged Seeds’) : A-493 
Pricliard, Ala., city 3 mi. n.w. of Mo- 


bile; industrial; pop. 19,014: man 
A-127 ' 

Prickly ash, a shrub or small (Zan- 
thoxylum americanum) tree of the 
rue family, so called because of its 
prickly leaves; because of the 
medicinal qualities of the bark, one 
species is called toothache tree. 

Prickly lettuce, a compass plant C-429 

Prickly pear, a cactus and its fruit 
C-9, 10, picture P-299, color picture 
C-12 

menace in Australia A-480 

Prickly poppy. See in Index Argem- 
one 

Pride, Thomas (died 1658), pariia- 
mentary officer in English Civil 
War E-3G6 

‘Pride and Prejudice’, novel by Jane 
-Austen (1813) ; the quiet story of 
a middle-class English family, the 
Bennets, including charming Eliza- 
beth Bennet, the heroine; marked 
by humor and keen observation of 
people and customs: N-311, picture 
E-380a 


Prldcaux, Sarah T., English book- 
binder (‘Historical Sketch of Book- 
binding’) B-241 

Priene (.pri-e'ne) , ancient Greek city, 
in w. Asia Minor; excavations have 
revealed a well-planned city, fine 
examples of Ionic architecture, and 
inscriptions and ancient objects 
preserved by volcano A-299 
Priestley, ,ToItii Boynton (born 1894), 
English writer, born in Yorkshire 
(novels: ‘The Good Companions’, 
‘Angel Pavement’; plays: ‘Danger- 
ous Corner’. ‘An Inspector Calls’; 
travel: ‘English Journey’). 
Priestley, Joseph (1733-1804), Eng- 
lish chemist and nonconformist 
theologian ; experiments important 
in development of chemistry; au- 
thor of scientific, theological, and 
philosophical works; forced to leave 
England (for America) because of 
religious and political views 
discovered oxygen C-221 
named rubber R-241 
phlogiston theory L-138-9 
Primn-fneie evidenee. Sec in Index 
Law, table of legal terms 
Primnry cell, in electricity B-81 
Primary colors C-392, 398 
psychologists’ theories C-400 
Primnry elections P-410 
Primnr.v rainbow R-70 
Pri'mate, of English church, the arch- 
bishop of Canterbury C-114 
Primates (.pri-md'tez), highest order 
of mammals M-353, Reference-Out- 
line Z-364 

Prime, canonical hour M-355, 356 
Prime meridian, in geography D-133, 


diagram B-176 

Prime minister, or premier, in cer- 
tain countries head of government 
and chief member of cabinet; 
makes government policy, appoints 
ministers, and distributes patron- 
age of church and state; must re- 
sign if fails to win vote of conii- 
dence on important issues; m 
countries of Europe, premier otteii 
has diplomatic duties similar i 
those of U. S. secretary of state. 

Prime mover, an original source oi 
power or the machine fiof sener. - 
ing power from an original sour , 
chief prime movers are anima 
muscles, wind, water, and heat e - 
gines. See also in Index Diesel, en- 
gine; Internal -combustion • 

Motor: Power: Steam engine; lui 
bine; Water wheel; Windmill 

’rimer, of explosives, substance, 
which explode at a l>lo"’-^2i ' 
off the main charge A-236-2Jbw 

fulminates E-467— 8, F-76, 78 


Key: cape, at, 


ilt, for, fast, what, fffll; me, yet, fern, there; ice, bit; row, won, for, not, do; cure, but, rjjde, fiill, bfim. 


out; 
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J'rimiiitr coat, first coat of paint P-42 
Primitive art 

painting; Hicks's ‘The Peaceable 
Kingdom’ P-31a, color picture 
P-31 

sculpture S-75-6, color pictures S-72, 
Reference-Outline S-84: Modigli- 
ani influenced by S-76, picture 
S-75 

Primitive dancing D-14!)-c, C-434b, 
pictures D-14b, C-434d 
Primitive man. See in Index Man 
Primo de Kivera. See in Index Rivera 
Primogen'iturc, right of eldest son to 
inheritance 
feudal times F-61 

.Jefferson abolishes Virginia law 
.T-332a 

states of U. S. abolish A-395 
Primrose, Charles. See in Index ‘Vicar 
of Wakefield’ 

Primrose, a flowering plant P-410, pic- 
ture P-410 

how to plant, talle G-17 
skin irritant P-339 

Primrose, evening. See in Index Eve- 
ning primrose 

Primrose farailj'. See in Index Primu- 
laceae 

Primrose League, Conservative politi- 
cal organization in England; 
founded in 1883 in memory of Dis- 
raeli; name taken from his favorite 
flower; men and women members. 
Primula (prim'yu-ln), the primrose 
genus P-410 

how to plant garden varieties, table 
G-17 

Primiilaeeae iprlm-yu-ld'se-a) , the 
primrose family, a large group of 
herbs containing more than 25 
genera and about 400 species of 
world-wide distribution but most 
abundant in temperate regions of 
the Northern Hemisphere; common 
members of the family are prim- 
rose, loosestrife, water pimpernel, 
American cowslip or shooting star, 
water violet, and cyclamen. 

Prl'miis, a hybrid berry R-76 
Prince, a title of power or rank, first 
applied to certain Roman senators: 
in Europe a male descendant of a 
ro3-al house; in England confined to 
members of the royal family. 

‘Prince, The’, political treatise by 
Machiavelli. See in Index Machia- 
velli. Niccolo 

Prince Albert, Saskatchewan, Canada, 
distributing city for farming region 
on n. Saskatchewan River 82 mi 
n. of Saskatoon ; pop. 17,149 ; lum- 
ber, livestock, and fur interests; 
packing houses, government stock- 
yards: S-47, maps C-68, 81 
Prince Albert fir. See in Index 
Western hemlock 

Prince Ali>ert National .Scenic and Rec- 
Kational Park, in Saskatchewan, 
Canada N-38/, maps N-38/, C-81 
■Prince and tlie Pauper, Tlie', book by 
Mark Twain ; relates imaginary ad- 
ventures of a beggar boy and prince 
of Wales (later Edward VI), who 
resemble each other and who change 
Places temporarily. 

Prince consort, term for husband of 
a reigning queen; specifically Al- 
bert. husband of Queen Victoria. 
See in Index Albert, prince of Saxe- 
Coburg-Gotha 

Prince Edward Island, smallest Ca- 
nadian province, in Gulf of St. Law- 
rence: 2184 sq. mi.; pop. 98,429; 
cap. Charlottetown : P-411-12, maps 
C-69, 73, picture P-411 
libraries L-201 

shield P-136a, color picture F-131 
Prince Edward Island National Scenic 
and Recreational Park, in Canada 
jj-38/, P-411, viap N-38/, picture 
^ ”38/ 

“French u, German ii ; pern, po ; thin, Hi' 


I’rince iraral<l Coast, in Antarctica, 
portion of Queen Maud Land; dis- 
covered 1937 bj' Lars Christensen 
Expedition; map A-259 
Prince of Humbug, nickname of 
Phineas Taj’lor Barnum B-57 
‘Prince of India’, novel by Lew Wal- 
lace W-7 

Prince of Wale.s, title in British royal- 
ty W-3 

Prince of Wales, Cape, Alaska, 
westernmost point of North Ameri- 
can mainland, on Bering Strait, 
map A-135 

Prince of AVales, Edward. See in In- 
dex Edward, prince of Wales 
Prince of Wales Island, Canadian 
island in Arctic Ocean, map C-68 
Prince of Wales Island, one of chief 
islands of Alexander Archipelago. 
Ala.ska 

Old Kasaan National Monument 
N-38, map N-18 

Sitka National Monument N-38c, 
map N-18 

Prince Patrick Island, uninhabited 
Canadian island of Arctic region, 
map N-250 

Princeps, title assumed by Augustus 
A-472a 

Prince Rupert, British Columbia, Can- 
ada, seaport and railroad terminus 
on Pacific coast on an island about 
35 mi. s. of Alaska boundarj'; pop. 
8546; lumbering, fishing, and min- 
ing; large dry dock; maps C-68, 80 
Princes in the Tower, Edward V and 
his brother E-266, picture E-365 
Princes of the Church, metaphorical 
term for Roman Catholic cardinals. 
Princess Astrld Coast, in Antarctica, 
portion of Queen Maud Land; dis- 
covered 1931 by H. Halvorsen: map 
A-259 

Princess Martha Const, In Antarctica, 
portion of Queen Maud Land ; dis- 
covered 1930 by Hjalmar Riiser- 
Larsen: map A-259 
“Princess Pat.” See in Index Ramsay, 
Lady Patricia 

Princess Ragnidid Coast, Antarctica, 
part of Queen Maud Land ; dis- 
covered 1931 by Hjalmar Riiser- 
Larsen; map A-259 
Princes Street, Edinburgh E-234, pic- 
ture E-234 

Princeton, N. J.. borough 44 mi. s.w. 
of New York City; pop. 12,230 ; first 
state legislature of N. J. met here 
Aug. 27, 1776; battle of Princeton: 
victory of Washington over British 
under Cornwallis Jan. 3, 1777 ; Con- 
tinental Congress 1783; Princeton 
University: Institute for Advanced 
Study: map N-164 

Princeton Cniversuy. at Princeton. 
N. J.; for men; chartered as Col- 
lege of New Jersey 1746; opened at 
Elizabeth 1747; moved to Newark 
1748, to Princeton 1756; arts and 
sciences, architecture, aeronautical, 
basic, chemical, civil, electrical, 
geological, and mechanical engi- 
neering; school of public and inter- 
national affairs; preceptorial plan 
of instruction; graduate school 
Cleveland at C-345 

football, first intercollegiate game 
F-SSO—l 

Nassau Hall, picture N-167 
Wilson at W-144 

Prlnclp, Gavrllo (1893?— 1918), as- 
sassin of Archduke Francis Fer- 
dinand W-215 

Principal, money upon which Interest 
is paid P-144b 

Principe (prcA’sc-pal Island, small 
Portuguese island in Bight of 
Eiafra w. of Africa: forms province 
witli island of Sao Tom6 (St. 

:n; n = French nasal (Jean) :c7(=French , 


Thomas) ; area of jjrovince, 372 sq. 
mi.; pop. 60,159: map A-46 
‘Prlncipia’, treatise by Newton N-194 
Principia College, at Elsah, 111.; 
enrollment Chri.stian Scientists 
onlj'; founded 1932; arts and sci- 
ences. 

Prineipii (prin-sip'i-l) , in Roman 
Legion W-9, diapram W-8 
Pring, Martin (15807-162G), Engli.sh 
explorer, “last of the Elizabethan 
seamen”: commander of two .ships 
which sighted Penobscot Bay 
(1603) and Casco Bay and landed 
at Plj-mouth; explored coast of 
Virginia (1606). 

Print, an impression or reproduction 
of an original drawing D-140 
Printing P-413-14d, pictures P-413- 
14c. See also in Index Books and 
bookmaking; Printing press 
beginnings P-414c-d, B-238-9: 

American L-107, A-224 
Ben Day process P-210a— b 
block books B-238 
cloth F-9 

color printing P-414b, C-398, 400, 
picture P-413, color picture (i-399: 
early P-414r/,’ engravings P-210rf; 
Japanese J-317, color pictures 
J-315-16 

communication extended bj'C-424b-c 
electrotype E-321, picture B-242 
engraving and etching E-385-8, pic- 
tures E-385-8 

first book printed from t>-pe P-414(I, 
picture B-237 

forms on the press B-242-3 
gravure P-414fi 
Gutenberg G-234-5 
halftone engravings P-210b-o 
inks 1-151 

invention and spread of T-229-30, 
P-414c-fZ 

letterpress P-413-14 
line engravings P-210a-b 
lithography L-276, E-385-6, P-414- 
414a 

newspapers N-18 6-9 2, pictures 
N-187 

office reproduction processes P-414b-c 
paper P-66-71 

photoengraving P-210a-c, pictures 
P-210b-d 

photogravure P-210c 
photolithographj’ P-210c-d, P-414o 
pictures P-414 
postage stamps S-363 
stereotyping S-393 
type and typography T-228-30, pic- 
tures T-228-30 
typewriters used in T-232a 

Printing, in photograph!' P-215, pic- 
tures P-215, 217 

Printing, manuscript writing H-258, 
L-lOOa 

Printing press P-414a— b, pictures 
P-413, 414b-c 

cj'linder. or flat-bed P-414b, dia'jrain 
P-414c, picture B-243 
Gutenberg’s, picture G-234 
multicolor rotarj-, picture P-414b 
platen P-414a-b, diagram P-414c 
rotarj- P-4 14b, diagram P-414c, pic- 
tures P-413, N-187 
stereotj'plng S-393 

Prints, textiles 
development T-107 
English T-107, picture T-106 
French, picture T-106 
process of printing F-9 

Printz, Johan (1592-1663), Swedish 
colonial governor and soldier: 
founded early settlement in Penn- 
sylvania: P-138 

Prior, Matthew (1664-1721), English 
poet and diplomat, best remem- 
bered for bis light humorous verse. 

Prior, monastic officer M-356 

Priores.s’.s Tale, in Chaucer’s ‘Canter- 
bury Tale.s’ C-203 

Prior.v, a monastic hou.se prc.sided 
over by a prior or priores.s. 

i (g in azure) ;ii=:German guttural cli 
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I’ripct (prlp'et) River, Russian Rrl- 
pjat (pryc'pyat-y’) , about 500 mi. 
long, rises in n.vv. Ukraine, Rus- 
sia, flows e. and s.o. to Dnieper 
(Dnepr) River; wap R-267 
I’ribm, in optics 

colors C-392, color diagraw C-391 
fleld glass T-48 
periscope P-153 

refracts light L-166-7, L-231, 232, 
diagrams D-166, S-331 
telescope T-48 

use in specti'oscopes and spectro- 
graphs S-331-4, diagrams S-331, 
333 

I’rism, of clay. See in Index Clay 
prism 

I’risin spectroscope, for analyzing 
light S-332, diagram S-333, pictnre 
S-333 

Prison, or penitentiary P-414d— 16, pic- 
ture P-416 

Mexico City, picture P-416 
Tower of London L-302, map L-301, 
pieture Ij-298 

United States federal U-362 
‘Prisoner of Chlllon, The’, poem by 
Byron about Frangois de Bonni- 
vard, 16th-century French monk 
and republican enthusiast im- 
prisoned by duke of Savoy. 
Prisoners of war 1-190 
Red Cross aid R-87a-6, picture 
R-876 

I*rison reform P-415—16 
Hayes works for H-299 
1‘risons, Bureau of, U. S. U-362 
Prisrend, Yugoslavia. See in Index 
Prizren 

Pristina (presh' tt-nd) , Serbia, Yugo- 
slavia; pop. 19,822; under Turkish 
rule before 1912. 

Pritchett, Henry Smitli (1857-1939), 
educator, born Payette, Mo.; pro- 
fessor astronomy Washington Uni- 
versity, St. Louis, 1883-97 ; supt. 
U. S. Coast and Geodetic Survey 
1897-1900; president Massachusetts 
Institute of Technology, 1900-1906, 
of Carnegie Foundation for Ad- 
vancement of Teaching 1906-30. 
I'rivnte, rank below noncommissioned 
officer 

U. S. Army, tables A-380, 384; in- 
signia, picture D-238 
U. S. Marine Corps, table A-384 
Priiate b.inks B-50 

Private enterprise. See in Index 
Laissez faire 
Privateer'ing P-272 
Captain Kidd K-38-9, color picture 
K:-38 

Drake D-128— 9 

Jean Lafitte L-86, picture L-86 
rights under change of sovereignty 
1-190 

rules of war 1-190 

Private property. See in Index Prop- 
erty 

Private school E-258: attendance, 
chart B-239 

Priv'et, shrub used for hedges H-329 
Privy Council, Canada C-92 
Privy Council, England C-4 
judicial powers C-501: in Canada 
C-91 

Privy councilor, British title C-4 
Privj seal, the minor seal of Great 
Britain, not used after 1884; keeper 
called lord privy seal, still a mem- 
ber of cabinet; no specific duty. 
Prix de Rome (pre de rdm'), prize 
given by French government to 
young French painters, sculptors, 
architects, engravers, and musi- 
cians; examinations held at ficole 
des Beaux-Arts in Paris; winners 
receive scholarships to French 
Academy in Rome. 

Privseam, or saddlers’ seam G-126 
Prize court 1-191 

Prize Hglitiiig. See in Index Boxing 


Prizes, of war 
international law 1-191 


Prizren (.prCz’ren), Y’ugoslavia, for- 
merly Prisrend, Serbian town 40 
mi. n.w. of Skoplje; pop. 19,839; nu- 
merous mosques; once Turkish city; 
taken by Serbs in Balkan Wars. 

Proa (prd'(i), a Malaysian vessel 


B-219 


Pro'bntc, in law AV-134. See also in 
Index Law, table of legal terms 
Probation, in juvenile courts J-368 
Prohoscidca (pro-bo-sld'e-a) , an or- 
der of hoofed animals having a 
proboscis, as the elephant M-62 
Proboscis (i>ro-bds'is) , a snout, 
trunk, or other tubular organ 
projecting from the head of animals 
bee, picture B-93 
elephant E-323 
sea elephant S-90 
tapir T-14, picture T-15 
whelk, marine snail S-204 
Prolioscis flower. See in Index 
Unicorn plant 

Prolioscis monkey M-352, picture 
M-361 


Procaine A-247, "6-147 
Proec'dure, rules of, in clubs and so- 
cieties, the rules by which meetings 
are conducted P-89-91 
Procollariiformes (pro-sc-ldr-l-i-fdr'- 
mes), an order of sea birds, com- 
prising albatrosses, shearwaters, 
fulmars, petrels. 

Process, in anatomy a slender pro- 
jecting bony outgrowth S-191 
Processed cheese C-206 
Processing, food P-214 


Proclamation of 1763, British R-121, 
U-370 


Procne, sister of Philomel. See in 
Index Philomel 


Procon'suls. provincial governors of 
ancient Rome R-186 

Proco'pius (4907-562?), Byzantine 
historian, secretary to Belisarius 
on his campaigns; his history (in 
Greek) of the wars against Per- 
sians, Vandais, and Ostrogoths is 
the standard authority; wrote book 
on Emperor Justinian’s buildings, 
also memoirs exposing life at court. 

Procrustes (prd-kriis'tez) (“the 
stretcher”), in Greek legend, robber 
who placed guests on a bed and 
stretched short men and chopped 
off tall ones to fit (proverbial “bed 
of Procrustes”); slain by Theseus. 

Procter, Adelaide Anne (1825-64), 
English poet, daughter of Bryan 
Waller Procter (‘A Lost Chord’). 

Procter, Bryan IValler (Barry Corn- 
wall) (1787—1874), English poet; 
friend of Lamb, Keats, Scott, Dick- 
ens, Tennyson ; known for simple 
and melodious lyrics (‘Dramatic 
Scenes and Other Poems’ ; ’English 
Songs’; ‘Charles Lamb’, a memoir). 

Proctor, Alexander Fhimister (1862- 
1950), American sculptor, born On- 
tario, Canada; wild animals and 
equestrian statues and groups 
(‘Tigers’, at Princeton University; 
Roosevelt as rough rider) . 

Proctor, Richard Anthony (1837- 
88), English writer of popular 
books on astronomy; in U. S. after 
1881 ; daughter, Mary Proctor, wrote 
books on astronomy for children. 

Procyon ipro’si-dn}, a star S-372, 
charts S-373, 379, 381 

Prodigal son, in a New Testament 
parable (Luke xv, 11-32) the 
younger of two sons who demanded 
his heritage and spent it in riotous 
living; when his wealth was gone’ 
and he returned to his father’s 
house truly repentant, a joyful 
feast was held in his honor. 

Produce exchange. See in Index Board 
of Trade 


PROJECTILE 


Producer gas G-31 
Producers’ co-operatives C-469-72 
Product, in mathematics, table M-446 
Production, in economics E-222-3. See 
also in Index By-products; Indus- 
try; Machine age; Mass production 
fatigue affects W-199 
Industrial Revoiution I-I28-35, pic- 
tures 1-129-31, 133, Reference- 

Outline 1-134-5 

limitation : agriculture R-206, 208, 
A-68-9 

machine methods E-226-7, M-13, 
1-128-30 

measurement of labor’s productivity 
1-138 

monopolies M-359 
organization 1-129-31 
planning and control 1-143 
specialization E-227, 1-191-2 
standards 1-143 

value: added by manufacture, chart 
U-323; of leading industries, chart 
U-323; total, chart U-323 
Production and Marketing Adniiiiistrn- 
tion (PMA), U. .S. A-69, U-364, 365 
egg standards, color pictures E-2680 
Production Credit Corporation, U. S. 
F-20 

Professional athletics A-450 
Professional school U-400— 4, C-384 
degrees U-400 

specialization, reaction against 
B-252-3 

teachers, schools for. See in Index 
Teachers, training of 
Professor, rank in teaching U-402 
Pro’flle, of soil S-229, pictures S-227, 
229 

Profile Mountain, in New Hampshire 
N-143, map N-150 

Profit, in economics the net return 
from the employment of capital 
motive in production B-224-6, 1-137 
per cent of selling price P-144o 
stockholders S-398 
Profit and loss statement, in account- 
ing B-230 

Program music. See in Index Music, 
table of musical terms and forms 
Progreso, Yucatdn, Mexico; seaport of 
MSrlda; pop. 13,339: Y-345, map 
Y-346 


‘Progress and Poverty’, book by Henry 
George A-230 

Progressive Education Association 
E-251-2 

Pi’ogresslve party, or “Bull Moose” 
party, U. S. P-360, T-4 
electoral v’ote, chart P-4086-9 
Theodore Roosevelt leads R-224 
Progressiv'e party, U. S. ( founded 
1948) P-360 

Proliibition P-416-17. See also m In- 
dex Liquor laws 

established in U. S. as national con- 
stitutional law P-416—17, U-348: 
18th amendment, text U-355 
repealed in U. S. P-416—17, R-204: 

21st amendment, text U-355 
temperance T-56, W-135 
Woman’s Christian Temperance 
Union W-183 

Prohibition party, in the United States 
P-416 

Projectile (pro-gek’tW) , a, missile. Sec 
also in Index Bullet: Torpedo 
ammunition A-236— 2366, pictures 
A-236-2360 
artillery A-398 
bomb, aerial, picture A-83 
cartridges F-80 
chemical shells C-208 
explosives E-458 „ 

falling bodies, law of, diagram 
Galileo discovers parabolic path O-o 
guided missiles G-224-7, pictures 
G-224-7 

harpoon W-114, picture W-112 
lead L-141 . 

proximity fuse A-397. n-28, picture 
A-398 


, bKt, rjfde, fyU, bitrn; out; 
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rockets 11-171-3, pictures R-171-3 
rrojeotion, of maps M-84-91!>, D-97- 
9, maps M-86— 8, 90-1, 916^ pic- 
■ tures jl-84— 5, 89, table M-91a 
Projection apparatus, lanterns and 
lenses for throwing pictures on a 
screen S-391-2 
balopticon S-392 
microfilm M-230, picture M-231 
motion-picture projector M-410-11, 
424-5: Edison’s early projector, 
picture M-434 

stereopticon S-391-2, diagrams 
S-392 

Zeiss, planetarium, picture A-440 
Project method, in education E-250 
Prokofiev (prd-kof'yef) , Screei (1891— 
1953), Russian composer of modem 
tendencies (‘Love for Three 
Oranges’, opera; ‘Scythian Suite’, 
for orchestra; 'Age of Steel’, ‘Peter 
and the Wolf’, ballets) : R-275 
Prokopievsk (pru-l;d'pyefsk) , city in 
s. Siberia, s. of Tomsk, in rich coal- 
mining area; iron and steel mills; 
pop. 150,000; viap A-406 
Prokosch (pro'kush) , Frederic (born 
1908), writer, born Madison, Wis. 
(poems — ‘The Assassins’ and ‘The 
Carnival’; novels — ‘The Asiatics’ 
and ‘The Seven Who Pled’). 
Proletariat (pru-le-td'ri-dt) , class of 
society C-425, 426 
dictatorship in Russia R-289 
Promachos, Athena. See in Index 
Athena Promachos 
Promethea moth B-367(I 
caterpillar and moth, color picture 
B-366 

Prometheus (prd-me'thus) , in Greek 
mythology P-417 
Pandora and P-63 

‘Prometheus Strangling the Vulture’, 
by Lipchitz, picttire S-83 
'Prometlieu.s Bound’, tragedy by 
Ae.schylus P-417 

Promethium, a rare earth chemical 
element, tables P-151, C-214 
Prominence, solar S-452 
Promissor.v note C-510, B-47, picture 
P-144b. See also in Index Note 
Promontory, Utah, locality in n.w. 
Utah; Golden Spike monument 
marks meeting of east and we.st 
branches of first continental rail- 
road: R-60, map U-416, picture 
R-60 

Promoter of the Faith. See in Index 
Devil’.s Advocate 

Pronghorn antelope A-262, color pic- 
ture N-261 

Pronoun P-417-18, table G-148 
Pron’tosil, a drug A-266 
Pronunciation 

alphabet. See in Index Alphabet, 
table 

child development C-240c 
m convensation C-460 
Prony brake P-403 
Proof, in geometry G-62 
Proof, in measuring alcohol A-146 
Proof box, in Ijakery B-296 
Proof coin, a coin with the greate.st 
degree of .sharpness of impression; 
issued only at the Philadelphia 
_ mint; M-340 

Proof gallon, of alcoholic liquor 
A-146 

Proof spirit, of alcoholic liquor A-146 
I ropaganda C-424e, g 
analysis C-i2ig-li 
Fascist policy F-44 
governments and C-i2ig, R-51 
Nazi G-99: Hitler myth H-385 
newspapers and magazines A-26, 
N-189, M-30 
radio R-50-1 
Russia R-270, 271, 275 
' Dice of America R-51, picture R-46 
"•ar and C-424e; World War I 
W-222, 228, 231, 235; World War II 
W-250 

Propaganda, Congregation of, Roman 


Catholic organization founded by 
Gregory XV in 1622 to regulate 
ecclesiasticai affairs in missionary 
countries; headed by a cardinal 
prefect. 

Propagation of light L-227, 232, 233 
Propane, hydrocarbon, in organic 
chemistry H-458. See also in Index 
Paraffin series 
formula, diagram 0-424o 
petroleum product P-173 
Propellant, the explosive which 
propels a projectile A-236, 2360, 
b, picture A-236a 
explosives E-457-8, picture E-457 
gunpowder G-233-4 
Propeller, device for propelling by 
■screwiike action in fluids 
airplane A-88-9, 99, diagrams A-87, 
96, picture A-99: speed and pitch 
control A-99 
autogiro A-542 

invented by Ericsson E-392, S-154 
manganese bronze M-77 
ship S-154-6, 159, picture S-155 
torpedo T-156 

Propeller simft, in automobile A-523— 
4, diagram A-523 
Propeller turbine T-212 
Proper fractions P-256 
Propertius (pro-per'shi-iis) , Sextus 
(50?-15 B.C.), greatest Roman ele- 
giac poet L-131 

Property, in law, an 3 dhing that is sub- 
ject to legal ownership ; particularlj- 
applied to things of economic value 
civil courts settle disputes C-499 
in trust T-201-2 

socialist and communist doctrines 
S-215-18, C-425-7: Russia R-281, 
289 

taxation T-24a 
Wilis W-134 

Propliet, Tile. See in Index Tenskwa- 
tawa 

"Prophet of Italian Cnit.v,’’ Mazzim 
M-148 

Proplicts, Hebrew P-418-19, picture 
P-419 

‘Prophets, Tlie Frieze of, painting by 
Sargent S-46, picture P-419 
Prophet’s Town, Tecumseh’s village 
near Lafayette. Ind. T-34 
Propontis, ancient name for Sea of 
Marmara, maps G-197, E-417 
Proportion, in mathematics R-77 
Proportional representation, or ‘‘P. 

B.’’, a system of voting that gives 
minorities representation on elec- 
tive bodies in proportion to the 
votes they receive. Form varied. 
Under the list system, common in 
Europe, electors vote for party lists, 
not individuaks. The more com- 
plicated Hare system is used in 
some English-speaking countries: 
M-451- iSee also in Index Prefer- 
ential voting; Hare sy.stem 
Proprietary government 
American Colonies A-193 
Carolinas .S-284 
Maryland M-110 
New Jersey K-167 
Penn.sjdvania P-138 
Propyl, a chemical radical (CoHt) 
formula, diagram 0-424a 
Propylaea tprop-i-Wg) , gateway to 
Acropolis A-12, picture A-11 
Pro rata, in law. See in Index Law, 
table of legal terms 
Proscenium (pro-sc'ni-um'), in the- 
ater T-112 

Prose, writing of W-310a— 14 
Prosecuting attorney. See in Index 
State’s attorney 

Prose Edda, in Scandinavian litera- 
ture I-ll, S-55, M-477 
Proserpina. See in Index Persephone 
Proso millet, or bread millet M-255 
Prospecting, for minerals M-268, 
E-453-4 


k = French u.German « ; pem.po, thin, flmn ; n=:French nasal(Jean) ;.-./! = French 


asses carry pro.spector's supplies, 
picture PI-428/i 
gold JI-268, pictures G-131-2 
petroleum P-170, M-268, diagram 
P-170 

radio beams used in R-41 
Pros'pero, in Shakespeare’s ‘The Tem- 
pest’, banished duke of Milan T-66 
quoted S-126 

Protactinium, a chemical element, 
chart R-54b, tables P-151, C-214 
Protagoras (pro-tdg'o-r&s) (480?- 
411 B.c,), Greek philosopher, first 
to call himself sophist and to teach 
for paj-ment; taught that "man is 
the measure of all things.” 

Protea ipro’te-g) family, or Protca- 
ceae (pro-te-a'se-e) , a family of 
plants, shrubs, and trees, native 
chiefly to Australia and South 
Africa, inciuding the banksia.s, 
Chile hazel, silk oak. hakeas, silver- 
tree, Queensland (or macadamia) 
nut, ronpalas, and waratah. 
Protection and free trade, in economics 
T-17, 18. See also in Index Tariff 
England E-371 

Protective coloration and resemblance, 
among animals P-419-22, pictures 
P-420, 421, color pictures P-420a— b 
birds. See in Index Birds, subhead 
protective coloration 
cephalopods M-333 
chameleon C-183 

fish. See in Index Pi.sh, subhead pro- 
tective coloration 

insects. See in Index Insects, sub- 
head protective coloration 
lizards L-282, 284 

mammals. See in Index Mammals, 
subhead protective coloration 
principles applied in camouflage 
C-53, P-421, pictures VI-221 
white animals in New Mexico N-170 
Protective tariff T-17, 18. See also 
in Index Tariff 

Protec'torate, a term designating the 
virtually complete control by a 
strong nation of the foreign and 
domestic affairs of a weaker nation 
which has surrendered these pow- 
ers in return for a guarantee of 
protection : C-390 
British B-320 

Protectorate, in England (1653-59) 
Cromwell C-516, 517 
Protect Our Nation’s Youth I,eague 
(PONY), in baseball B-70 
Proteins (prd’te-inz) P-422 
albumen A-144 

amino acids and 0-424c-d, B-145, 
N-241 

casein B-145, M-252 
cheese C-206 

chemistry B-145-6, N-24e-l 
digestion of D-91b, E-389, diagram 
D-90, table E-389, P-422: pepsin 
P-144, E-389, table E-389: time 
required D-91a 
enzymes E-389 
fish F-110 

food value F-216, P-422, chart F-216 
legumes: beans E-84; peanuts P-104; 

peas P-100; soybeans f3-30Bb 
plants manufacture B-147, P-294, 
295, N-240 

tobacco mosaic virus V-493 
Proterozo’ic era, in geologic time 
G-57, diagram G-58, table G-57 
Protesilaus tprO-tes-i-lu’us) , in Greek 
mythology, the first Greek to go 
ashore in war against Troy; slafn 
by Hector; in answer to prayers of 
grief-stricken Laodamia, his wife, 
he was permitted to return to earth 
for three hours; Laodamia then re- 
turned to nether world with him. 
Prot'estant Episcopal chiircli, a re- 
ligious bodj- in U.S.. resembling in 
doctrine and organization the 
Church of England, of which It be- 
came independent after Revolution- 

j (z in azure) ; A'=:German guttural ch 
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ai \ '\^ ai Foi meinbeiship, see in 
t, Keligion table 

I’rote'-tuiitism Hce also m Index 
Kefonnation Protestant, and chief 
denominations by name 
chief denominations R-101 
Rrowth of C-302— 3 
missionaiv work C-303-4 
oi igin of term R-92 
unity modern tiend to^\ard C-304 
i’rotcstiiiit ITiiioii (foimed 1608) T-118 
Proteus (pio'tns or pt o'tc-vs) , a sea 
god in Greek mvthoiogj P 422 
1*1 otlial'iiiiin, oi iirotlial'Iiis, of ferns 
r-53-4, pictmcs r-53, S-356 
Piotliero (piotli'ei (i) Sii Gcoigo 
niter ( 1 8 18-1 022 ) , English his- 
toi lan and edit„i lioin AViItshiie, 
England piofessor of liistorj Uni- 
\eisit} of Edinbmgh 1894—90; 
editoi The Qua) Icily licvieiv 1899— 
1022 coeditor O'he Cambridge 
Jiodein Historv 

Protlio'rn-v. the first segment of an in- 
sect’s thoiax 
moiable in beetles B-108 
Prothrombin, in blood plasma B-209 
1‘iotists (2»o’t)Sls) m biologv L-225, 
pictui cs E-224fZ 

l‘rotoeo(Oiis (jii o-to-7 oA'i'is), a single- 
celled plant E-224a c, d 
•Piototolh of the Elders of Zion’ (first 
published in Russia 1005 said to 
be seciet minutes of first Zionist 
Congiess) a false document pur- 
porting to reieal Tenish plans to 
dominate the uoild used m Xazi 
anti-Semitic propaganda 
Proton, electropositii e pai tide of an 
itoni A-457-621>, Jl 1427i, pictiii es 
R 54a 

accelerator A-462!i, dtaytain A-4626, 
pichi) e A-462b 
elec ti 10 chuge A-460 
in atomic fission A-462, 464, dta- 
!)) am A 465 
mass table A-460 

iieuti on-proton ratio R-54b, picture 
R-64C 

si/e table 4.-460 
Height A-458 

I’rot oiie'nia. of moss SI-404, incture 
St-405 

I’l o'toiilnsni, basic material of Ining 
organisms P 422, B-151, 148, 

E 224-5 

chemical elements and structure 
B-145-6, B 148, L-224-224a, c 
Proto/o'a the single < elled animals 
as a gioup P 423, Z-361, jnctuie 
P-423, Rcjei ence Outline Z-364 
amoeba A 2360—7, L 224—22411, pic- 
lin cs A 2360 

classification pictui es A-251, L-224(Z 
disease pioduceis D 102 
p u ame< iiim P-423 
lihosphorescent P-208 
sleeping sickness caused by, picture 
D 102 

termite paitneiship T-74 
Protiaitoi. msfrumeiit used to meas- 
ure and laj out angles M-1670 
Proudhon (jiio-doii') Pierre Joseph 
(1809-63) French m riter and 
economic theorist C-427 
Proust tpiost) Joseph Eouis (1754— 
1820) French chemist isolated a 
niimbei of sugars 

law of definite proportions or def- 
inite composition C-222, 209 
Pioust, ’Marcel (1871—1922) French 
H riter born Pans h rote subtle de- 
tailed psychological nocels author 
of ‘ 4 la 1 echerche du temps perdu’ 
(‘Remembrance of Things Past ), a 
series non Goncourt prize 1919 
French titles of chief -works F 290 
influence on Horld literature F 289 
Proiit lather See in Index Mahonj, 
Francis 


Prout, Samuel (1783-1852), English 
avater-color paintei and lithog- 
rapher, born Plymouth, known foi 
rural and street scenes marine and 
architectural subjects, painted in 
England and on continent 
Prout, IVilliam (1785-1850), English 
physician and Morker in physi- 
ological chemistry, believed that all 
the elements -weie compounds of one 
"mother substance ’’ hydrogen 
Proiiti , Ollie Higgins (bom 1882), 
writer born Worcester Mass , 
Hrote ‘Stella Dallas’ and novels 
about Vale familj of Boston 
(‘White Fawn’, ‘Lisa Vale’ ‘Now, 
Voiagei , ‘Plome Port’ ‘Fjbia’) 
Proientnl i pi 6-van-sal ) old Flench 
dialect spoken in Pro\ence R-180 
Proience ipio-vuns') old province in 
se Fiance annexed by France 
1486 map F-270 
language R-180 
racial character P-259 


KINGS OF PRUSSIA 
AND GERMAN 
EMPERORS 

1701-1713 Frederick I 
1713-1740 Prederick 'William I 
1740-1786 Fredcriik II, ihe Great 
1786-1797 Frederick William 11 
1797-1840 Frederick William HI 
1840-1861 Frederick William IV 
1861-1888 Villiam I 

(Gernim Emperor 1871) 
1888 rrcdcriik III 

1888 1918 V illiam II 
[1918 Repiildie ealahliahed) 


I’rotencher, Joseph Norbert (1787- 
1833), Canadian Roman Catholic 
prelate born Nicolet Quebec, mis- 
slonari in Northwest bishop of St 
Boniface Manitoba founded St 
Boniface College 1818 
Proterb, a shoit pithv sajing in com- 
mon usage expressing wisdom as 
‘Haste maketh waste’’ list F-S 
01 igm in fables P 2 
Proterhs, Book of, twentieth book of 
the Old Testament containing a 
collection of the sayings of the 
sages of Israel a large proportion 
ascribed to Solomon 
Protideiice, R I state capital and 
ihiet city, pop 248 674 P-423-4, 

maps R-141, lJ-253, pictiiie R-135 
Capitol State pictiue R-143 
founding celebrated P-57 
Roger Williams founds W-140 
Providence College, at Providence, 
R I Roman Catholic foi men, 
founded 1917, arts and sciences 
Prov ideiice Plnntntions, first settle- 
ment in Rhode Island R-143 
Providence River, in Rhode Island 
fed by Blackstone and Paw tuxet , 
empties into Narragansett Bay, 
nav igable to Piovidenee map R-141 
Provime, in ancient Rome a con- 
queied teiritorj governed bv a 
Roman official in Noith America 
term generallj applies to a definite 
territorial division of Canada 
Provincetovvii, Mass town at tip of 
Cape Cod peninsula pop of town- 
ship 3795 pictui esque harbors, 
fishing boats fishermen and sand 
dunes attract artists maj) M-133, 
jnctuie M-139 

Maufioicei anchors at M-147 
Prov incetown Plajers, a theater gioup 
organized in Provincetown Alass 
in 1913, to "give American play- 
wrights a chance to work out their 
ideas in freedom ’ Susan Glaspell, 
George Ciam Cook and Eugene 


O’Neill were prominent in the 
group Moved to New York Citj in 
1916 and continued until 1929 
Edna St Vincent Millay and M 265 
Piovince IVelleslej , Malay Peninsula 
Sec in Index Penang Island 
Provitamins V-494 
Pro'vo, Utah, city on Provo River 37 
mi se of Salt Lake City, pop 
28,937 , steel mills cast-iron pipe 
steel tanks clothing canned goods 
Brigham Young Umversitj Pimo 
Canyon Bridal Veil Falls Utah 
Lake, and Timpanogos Cave Na 
tional Monument attract tourists 
maps L-416, U-252 
Geneva Steel Mill, jnctnie U-418 
Provost,! tieiine (1782 ''-1850) Flench 
Canadian fur tiadei with Ashlev s 
expeditions to Roekv Alountain 
regions (1822-26) guide foi 4u 
dubon (1843) CRv liver vallev in 
Utah citv in South Dakota named 
Prov'o for him U-409 
Prox'lma Centaur'i, a star S 371 
Proximitv fuse, in artillery R-28, 
A-397, pictures A-398, H-376 
Proxj , authorization for v oting 
S-398n 


Prudence and Melibciis, m Chaucer s 
‘Canteibury Tales C-203 
Priidhomme, 8iillj--. See in Index 
S u 1 1 y-Pru d homm e 

Prud’hon (pi ii-doiT) Pierre (17j8- 
1823), French painter born Cliinv 
France, renowned chieflv foi his 
paintings of classical subjects 
( ‘Psyche Carried off by Zephi rus 
‘Andromache Embracing Astija 
nax’) 

portrait of Empress Josephine, pic- 
ture J-364 


Prime P-424, pictui e P-424 
Priinel’Ia (fiom Trench jiriinellc 
"plum," because of its original 
color), a stout smooth-finished vvoi 
sted cloth used for dresses and solio 
lastio and ecclesiastic gowns for- 
merly for uppers of shoes 
Priining. of fruit trees and vines 
P-306, G-156, pictui e P 304 
Prn’iiiis, a genus of fruit trees C-223(i 
Priis'sin, former German state before 
World War II its area was J14 527 
sq mi and its population 41915- 
000, large area included in Poland 
since 1945 P-424-424fl map 

P-424a Foi a list of the kings of 
Piussia see table on this page 
capital Berlin B-126-30, jitcliiies 
B-126-9 

history P-424-424a, G-97, Refeiciice- 
Outline G-103 

Teutonic Knights help found C-523 
Hohenzollein line H-406 
Frederick the Great P-282 
Silesia seized A-497, M 95 
partition of Poland P-344 
Sev en Y’ears’ Wai S 107—8 
hostility toward French Revolution 


r 293 

'Napoleonic wars N-8, 10—11, ^-66* 
results G-97 

iJongress of Vienna G-97 
lonscription adopted W-IO 
devolution of 1848 P-424a 
dismarck B-197— 8 
V ar V ith Denmark D-71, B-198 
Vilham I W-135-6 ^ ^ . 

je\en Weeks War vith Au^^tna 
(1866) B-198, H 260 
North German Confederation u 

Yanco-Prussian War F-277— 8 ocr 
also m Index Tranco-Prussian 

War 

rerman Empire proclaimed at Ver- 
sailles G-97, V-463 
ominant in empire G-97, P-424 
smtorial changes P 424a 
Vorld War II P-424a 
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Prussia, East. See in Index East 
Prussia 

Prussia, IVest. See in Index West 
Prussia 
Prussian blue 
in ink 1-150 

Prussic acid. See in Index Hydro- 
cyanic acid 

Prut ivrpt) Kiver, a tributary of the 
Danube; between e. Rumania and 
Russia; 380 ml.: maps D-16, B-204, 
B-417 

Prynne (prln), Hester, the leading^ 
character in Nathaniel Hawthorne's 
‘The Scarlet Letter’, doomed to 
wear the scarlet letter. 

Pryor, Arthur (1870-1942), bandmas- 
ter and composer, born St. Joseph, 
JIo.; made three world tours as 
trombone soloist and assistant con- 
ductor of Sousa's Band; after 1903 
led Pryor's Band, organized by his 
late father (‘On Jersey Shore’; 
‘The Whistler and His Dog' ; light 
operas and marches) ; E-46c 
Pryor, Nathaniel ( 1773?— 1831 ) , Amer- 
ican trader, sergeant with Lewis 
and Clark expedition, born in Vir- 
ginia, probably Amherst County; 
operated trading posts at Arkansas 
Post, Ark., and on Verdigris, but 
did not prosper; lived with (jsage 
tribe after marrying squaw (1820) 
and was made subagent of Osage 
Indians. 

Prremysl (pahe'mish-el) , Poland, 
touTi 50 mi. west of Lvov; pop. 
36,841; thriving Industries, timber 
and grain trade; Austrian fortress 
in World War I besieged by Rus- 
sians November 1914 to March 22, 
1915, when hunger forced surrender 
with 120,000 men; recaptured by 
Austrians and Germans June 2, 
1915: maps W-222, E-417 
Psalms, 19th book of Old Testament; 
contains 150 psalms, or hymns 
1457 Psalter P-414cZ 
Hebrew songs M-467 
rhythmic prose W-311 
tribute to music M-459 
Psaltery, an ancient stringed instru- 
ment played with the fingers; one 
of forerunners of piano P-247 
Psammetichus (sani-met’i-Tcus) , name 
of three kings of the XXVI dynasty 
of Egypt; under the first (664—610 
B.c.) Egypt recovered its prosperity 
after internal wars and the As- 
syrian invasion ; Psammetichus III 
reigned but six months; dethroned 
525 B.c. by conquering Persians. 
Pseudonym (sii'do-nim) (from Greek 
pseudes, “false,” and onyma, 
"name”), a fictitious name, espe- 
cially one used by writers; also 
called nom de plume, or pen name. 
Psea'dopod, or pseudopodium (false 
foot), a temporary projection from 
the body of a single-celled organism, 
such as the amoeba, by which it 
moves or takes in food 
amoeba A-236b, pioUires A-236b, 
L-224a 

Psiloriti (pse-id-re’te). Mount, Crete 
C-611 

Psittaciformes (sl-tds-i-for'mez), an 
order of noisy, brilliantly feathered 
birds, comprising parrots, para- 
keets, macaws. 

Psittacosis (.sit-p-lcd’sis) , a disease of 
parrots and other birds of order 
I sittaciformes ; contagious; com- 
municable to man; symptoms are 
similar to those of influenza and 
Pneumonia, 

Pskov (pskOf), Russia, old city near 
Estonian border; pop. 59,898; 
flourished as free town and Han- 
seatic city in Middle Ages; con- 
quered by Moscow (1510): maps 
R-266, E-417 


Psocids Isos'idz), a family of small 
insects with well-developed wings, 
belonging to the order Gorrodentia; 
found on trunks and leaves of trees, 
stones, w’alls, and fences; food is 
lichens, fungi, decaying vegetation. 
Psyche (sVki), in Greek and Roman 
mythology, beautiful maiden, be- 
loved of Cupid C-529-30 
Psychiatry {si-kV a-tri) , in medicine 
P-4276-8, M-1640, M-173 
prisoners, work among P-416 
U. S. Public Health work H-310 


Psychical Research, Society for S-352 
Psychoanalj'sis (ai-kd-d-ndl'i-sis) , a 
method of diagnosing and treating 
mental and nerv'ous disorders 
P-424b-5, P-427-427a 
Preud’s work F-295, P-4246-5, 

P-427-427rt 
hypnoanalysis H-462 
Psychol'ogy P-426—9, pictures P-426- 
8, Reference-Outline P-429. See also 
in Index Behavior and chief topics 
listed below 
advertising A-24 

animal P-427, 427o, pictures P-426, 
4270-6 

arts and the emotions A-400c-e 
behaviorism P-427, E-246-7 
bibliography P-429 
brain B-279-83, pictures B-279, 
281-3 

child development C-239— 48, pictures 
C-239-43, 245-8 


color C-400 

conjuring, psychology of deception in 
M-38 

consciousness, human B-282 
dreams S-199 

emotion E-340-3406, pictures E-340- 
3406 

fields of psychologv P-427o-8 
Gestalt theory P-426-7, E-247 
habit H-240 

heredity H-343-8, pictures H-343, 
345-7 

historical development P-426-7o 
hypnotism H-461-2 
illusions 1-43-4, pictures 1-43-4 
Imagination 1-44, picture 1-44 
Individual differences 1-113-14, chart 

intelligence tests 1-170—5, pictures 
1-170-1, 173-4 

learning L-143-6,. pictures L-143-6 
maturity M-142i-Z, pictures M-142f-l 
memory M-170 
mental deficiency M-172 
mental hygiene M-172-3 

mind M-261 -.n I's 

nerves N-110-13, pictures N-111-13 
organismic position E-247 
perception S-99-100 
personality P-159a— 60, pictures 

P-1596-C, Reference-Outline 
P-159d-60 

philosophy once a branch of P-426 
play and child psychology P-316 
psychoanalysis p-4246— 5, P-427 

reflexes R-89-90: experimental 

study, pieture P-428 
sensation S-99-100, picture S-99 
sleep S-198-9 
sociology uses S-221 
space travel, contribution to S-309 
study S-433— 4 

tests: percentile rank on S-385e-f, 
graph S-385/ 
will W-134-5 

work and fatigue W-199-200 
Psychoncurosls 

psychoanalysis in treatment P-4246-5 
Psychosis 
brain and B-283 

psychoanalysisintreatmentP-4246-5 
Psychosomatic i.si-ko-so-mdt'ik') med- 
icine M-1640, E-340b 
Psychotherapy. See in Index Mental 
therapy 

Psychrom'eter, a type of h5-grometer 


H-461, picture W-816 
PT (patrol torpedo boat) N-87, 
M-438, picture N-88 
P.T.A. (parent-teacher association') 
P-80 

Ptah (ptii), an Egyptian deity E-283 
Ptarmigan (tiir'mi-gcin) , the “snow 
grouse” G-220, 221, pictures G-220, 
B-177 

altitude range, picture Z-362 
foot, picture B-175 

Pteran'odon, a prehistoric reptile, pic- 
ture R-113 

Pteria (te'ri-n), ancient capital of 
“White Syrians” (probably Hit- 
tites) of Cappadocia, Asia Minor; 
according to Herodotus, captured 
and ruined by Croesus of Lydia 
(6th century B.c.) ; ruins near 
Bogaz Koi. 

Pterldophytes (fer’t-do-fils) , _ the 

fernlike nlants as a botanical g'roup 
P-289, Reference-Outline B-265 
Pteropods, marine snails S-204 
Pterosaur, member of a prehistoric 
order (Pterosauria) which included 
pterodactj’l and other flying reptiles 
R-113, pictures P-406a, R-111 
Ptilogoiiat'idac, a family of birds 
B-178 

Ptolemaic system, astronomy A-444 
Ptolemies itol'e-mlz), line of Greek 
rulers of Egypt P-430, E-280, A-149 
Ptolemy I (367?-283? B.C.), general of 
Alexander the Great: founded line 
of Ptolemies P-430, E-280 
Alexandrian Library, founds L-181 
Pharos of Alexandria S-106, picture 
S-106 

Ptolemy II, Philadelphiis (309—247 
B.C.), ruler of Egypt 285-247 B.c.; 
extended commerce and encouraged 
culture: made Alexandria center 
of Greek civilization; sent explora- 
tions to Ethiopia and s. Africa 
Pharos of Alexandria S-106, picture 
S-106 

Ptolem.v III, Euergetes ("benefactor”) 
(282 7-222? B.C.), became ruler of 
Egypt on death of his father, 
Ptolemy II; his armies invaded 
Syria and India, and his fleets con- 
quered shores of the Hellespont and 
Thracian coast; under him Ptole- 
maic Egypt attained greatest pros- 
perity and widest dominion. 

Ptolemy XI, Auletes (died 51 B.C.), 
father of Cleopatra and Ptolemy 
XII, to whom he left the kingdom 
bust, picture E-446 

Ptolemy XII (died 47 n,c.), brother 
of and ruler with Cleopatra C-343 
Ptolemy XIII (died 44 B,c,), youngest 
son of Ptolemy XI; ruled with 
Cleopatra until put to death to 
make way for her son Caesarion, 
Ptolems’ XIV, or Caesarion (died 30 
B,c.), son of Cleopatra: with her, 
ruler of Egypt: P-430, C-343 
Ptolemy, or Ptolemaeiis, Claudius, 
(died 161?), Egyptian astronomer, 
geographer, mathematician P-430 
astronomy, .system A-444: constella- 
tions C-457 

gravity, formulated idea of G-172 
map making M-91, map M-90 
Ptomaine (to'jndii or tO-mdn') poi- 
soning P-341 

Ptyalin iti’g-lin), an enzyme E-389, 
table B-389 

Puberty (ph'her-ti), in child develop- 
ment C-240, A-22 

Pnbis (pu'bis), the lower abdominal 
portion of the hipbone S-192 
Public Affairs, Office of, U. S. Ij-358 
Publican!, tax farmers of ancient 
Rome R-186 

Public Assistance. See in Index Relief 
measures 

Public Contracts Divisions, Wage and 
Hour and. In U. S. Department of 
Labor U-367 


li = French u, German it ; gem, go ; thin, then ; n =French nasal (Jean ) 
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I’liblic debt, debt incurred, usually by 
sale of bonds, by a government 
such as a nation, state, county, or 
city. See also in Index National 
debt 

Public domain. See in Index Lands, 
public 

Public health H-308-10, H-300-1, 

C-45i-454a, pictograph H-309, pic- 
tures C-464, H-307 
bubonic plague controlled B-203 
city problems C-323, 323a 
cockroach menace C-373 
dairying, state and federal regula- 
tion D-3-4, M-250b 
fly menace F-188-9 
housing influences H-431 
India, picture 1-69 

meat inspection M-164, pictures 
M-166a, 1-29 

mosquitoes M-400-4, pictures M-400- 
4 

nursing N-314 

Panama Canal P-B6, G-142, picture 
P-55 

Philippines P-198 

physically handicapped people 
C-454a 

plumbing P-322-3, picture P-323 
progress in control of diseases, picto- 
graplis H-309 
pure-food laws P-442-3 
quarantine; agricultural imports 
1-195; animals Z-358; conta- 
gious diseases H-310 
rat menace R-76-7 
Rockefeller activities'R-170 
Saskatchewan S-48 
.sewerage S-llO 
Social Security Act aids S-218 
water supply and waterworks AV-71- 
4, pictures 'W-71-3 
World Health Organization U-243 
Public Henltli Service, U. S. H-310, 
U-367 

flag F-130, color picture F-125 
New Orleans N-185 
nursing N-314 
T’ublic housing H-432e— 3 
Piililic Housing Administration, U. S. 
U-368 

Public Information, Committee on, 
U. S. (1917-18) W-235, W-148 
Publicit.v A-26. See also in Index 
Advertising; Propaganda 
Barnum’s method B-57 
source of news N-192 
World War I W-235 
Public lands L-91— 2. See also in In- 
dex Lands, public 

I’nblic libraries. See in Index Libraries 
Public Library Inquiry, 1950 L-191— 2 
Public opinion. See also in Index 
Censorship; Propaganda 
advertising affects A-24 
Fascist state control P-44 
magazines influence M-30 
newspapers influence N-189 
poll S-38BC 
publicity agents A-26 
radio and R-50-1 

Public prosecutor. Sec in Index 
.State’s attorney 

I’ublic relations counselor A-26 


tration of Public Works 
Publishing and publishers B-247— 9. 
Sec also in Index Books and book- 
making; Magazine; Newspapers; 
Periodicals; Reference books 
ancient times B-247 
awards, literary. See in Index 
Awards 

children’s storybooks L-269-70, 
N-136, 137 

Leipzig a center of book trade L-158 
modern methods B-248-9 
payment of authors: early times 
B-248, 249; modern royalties B-249 
prices and discounts B-248-9 
subscription books B-248 
Puccini ipu-che'ne) , Giacomo (1858- 
1924), Italian opera composer, born 
Lucca; fifth generation in direct 
line of musicians; trained at Milan 
conservatory aided by grant from 
Queen Margherita of Italy; visited 
U. S. to help produce own operas; 
known for flowing melody and 
strong theatrical sense ‘Gianni 
Schicchi’: 0-395 
‘La BohSme’, story 0-389 
‘La Tosca', story 0-394, picture 
O-390 

‘Madama Butterfly’, story 0-391 
‘Manon Lescaut’, story 0-391 
Puccoon (pii-kon'), several perennial 
plants of tile gromwell genus. Red- 
root or Indian paint iLithospermum 
canescens) has orange-yellow, 
saucer-shaped flowers and is found 
from Ontario to Texas. Roots are 
red, long, and deep A Rocky Moun- 
tain species has pale-yellow flowers. 
Puck, or Robin Goodfellow. in ‘Mid- 
summer Night’s Dream’ M-240 
I’uck, in game of hockey H-402 
‘Puck of Pook’s Hill’, by Rudyard 
Kipling K-SO 

Pudding stone. See in Index Con- 
glomerate rock 

Pu'du, smallest known deer D-44 
Puebla (ptoeb’ld), state in s.-central 
Mexico; 13,124 sq. mi.; pop. 1,625,- 
830; cap. Puebla (altitude 7500 
ft.) : map M-196 

Puebia, Mexico, railroad and manu- 
facturing center 60 mi. s.e. of 
Mexico City: capital of state of 
Puebla; pop. 211.331 ; textiles, glass, 
straw hats; onyx quarries nearby; 
headquarters of Carranza in 1914; 
has fine cathedral: M-202, maps 
M-189, inset M-195 
pyramid at Cholula P-447 
I’ueblo ipweh'ld), Colo., 2d city in 
state and one of most important 
industrial centers w. of Missouri 
River; heart of agricultural sec- 
tion; on Arkansas River, about 100 
mi. s.e. of Denver: pop. 63,685; 
steel mill; Army ordnance depot; 
Pueblo Junior College: C-412, maps 
C-409, U-252 

Pueblo, name for Indian village in 
s.w. TJ. S. P-431, picture A-365 
Acoma N-170 
prehistoric, picture A-355 
Taos, N. M., picture G-39 


Puerto Barrios (pivar'to bd're-os), 
chief Atlantic port of Guatemala; 
pop. 15,659; terminus of transcon- 
tinental railroad; chief export 
bananas: map C-172 
Puerto Cabello (ka-he'po') , a city and 
port of Venezuela; 65 mi. w. of La 
Guaira; ships hides, coffee, cacao; 
has national dry dock and navy 
yard; pop. 34,382: maps V-442, 
S-252 

Puerto Colombia, port on n. coast of 
Colombia, formerly serving as har- 
bor for Barranquilla. 

Puerto Cortes ilcor-tus') (formerly 
Caballos), Honduras, port on n,w, 
coast on Gulf of Honduras; pop. 
12,228: map C-172 

Puerto Mexico, or Coatzaeoaieos (fcd- 
dt-sa-kd-dl'kOs ) , Mexico, petroleum- 
shipping port situated on the Gull 
of Jlexico : terminus of railroad 
across Tehuantepec Peninsula; pop. 
19,501: M-202, maps M-189, 195 
Puerto Moiitt (.mont), Chile, seaport 
about 600 mi. s. of Santiago: pop. 
28,944; in timber and agricultural 
section; tourist center: C-250, 254, 
maps C-250, S-253 

Puerto Rico (pwcr'to re'ko) , formerly 
Porto Rico, island of West Indies, 
ceded to U. S. by Spain in 1898; 
3435 sq. mi. (with nearby islets); 
pop. 2,210,703; cap. San Juan: 
P-431-5, maps N-251, inset W-96a, 
pictures P-431-5 
cemetery, U.S. national N-166 
children, pictures P-432, 434 
cities P-434 

citizenship of inhabitants C-319/, 
P-435 

climate P-431-2 
education P-434 

flag P-1306, color picture P-127 
forests, national. See in Index 
Forests and forestry, table 
government P-435 
historic site N-20 

history P-4S4-5; U.S. acquires S-325, 
P-435 

hydroelectric power P-433 
illiteracy P-434 
name, origin P-431 
natural features P-431-2 
people P-432! how the people live 
P-432-3 

population problem P-432 
products P-433, picture P-432: pine- 
apples P-259 
shelter P-432, 433 
transportation P-434 
Puerto Rico, Polytechnic Institute 
of. See in Index Polytechnic In- 
stitute of Puerto Rico 
Puerto Rico, University of, at Bio 
Piedras, P.R. ; government control; 
opened 1900; chartered 1903; arts 
and sciences, agriculture, business 
administration, education, engi- 
neering, law, medicine, pharmac}’. 
public administration, Spani.sli 
studies, tropical medicine ; graduate 
studies: P-434 

Puerto Rico Trough, in Atlantic Ocean 


Public Safety, Frciieli Committee of 
P-294, R-16S 

Public sebool, in England E-353 
Public schools, in United States 
S-57— 8. See also in Index School 
Public service corporations G-487 
Public utilities P-430-1. See also in 
Index Government ownership ; Gov- 
ernment regulation of industry; 
Municipal ownership ; also names of 
public utilities 

Interstate Commerce Commission 
1-198, pictures 1-198 
public service corporations C-487 
Tennessee Valley Authority T-69-70, 
map T-69 

Public Works Administration. See in 
Index Federal Emergency Adminis- 


Walpi, picture 1-92 
Pueblo, name given to nonmilitary 
town by Spanish colonizers S-308a 
Pueblo Boiiito (“beautiful village’’), 
in Chaco Canyon N-32 
Pueblo Indians P-431, 1-104(1—6, map 
1-106/, inctures 1-96, lOBo, table 
1-108 

Arizona A-346 

Casa Grande National Monument 
N-31-2, map N-18 

Chaco Canyon National Monument 
N-32, map N-18 
clan system F-186 
dance, color picture 1-97 
houses P-431, 1-104(1, pictures G-39, 
1-92, A-356 

New Mexico N-181: Acoma N-170 
pottery making, picture 1-105 


A-451 

PulT adder, a poisonous snake V-477 
hognosed snake mistakenly so- 
called S-209 
Puffball, mushroom 
Calvatia maxima (giant puffball) 
M-457 

Lycoperdon Jbovista, picture P-20(, 
color picture M-456 
Puffed grains, breakfast cereals B-299 
Puffer, family of curious marine nsn 
(Tetradontidae') ; stomachs capable 
of enormous distention. When taken 
from water, they distend body 
with air until it resembles a ball. 
Puffin, or sea parrot, a bird of the aua 
family A-4726, picture A-4726 
Pug. a small dog, color ptctui 
D-1166, table D-119 
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I’liBct (pu-zUe'), Pierre (1622-94), 
French sculptor, painter, architect; 
best knopTi for powerful sculptural 
works (‘Milo of Crotona’, 'Alexander 
and Diogenes’ in Douvre; ‘St. Se- 
bastian’ in church at Genoa) : S-78d 
Puget (pii'get} Sound, large inlet of 
Pacific Ocean entering state of 
Washington at n.w. corner ; extends 
from Strait of Juan de Fuca s. to 
Olympia, Wash.: W-37, S-92, maps 
U-307, W-44, pictures S-93, W-34 
salmon industry S-29, picture W-47 
Puget Sound, College of, at Tacoma, 
Wash.; Methodist; founded 1888; 
arts and sciences, education; grad- 
uate school. 

Puget Sound Xavy Yard. See in Index 
Bremerton, Wash. 

Pugmill, a clay-mixing machine 
bricks B-302, picture B-303 
potterj' making P-399 
Pul, or Pulii. See in Index Tiglath- 
Pileser III or IV 

Pnia (.PH'ld) , or Pola, Yugoslavia, 
Adriatic seaport on peninsula of 
Istria; pop. 28,089; has many Ro- 
man ruins; formerly Austria-Hun- 
gary’s chief naval station; ceded 
to Italy after World W'’ar I; ceded 
to Yugoslavia 1947: map E-425 
Pulaski (po-Zds’fce), Casimir (1748- 
79), Polish count and American 
Revolutionarj' War hero P-435 
Pulaski Skyway, highwav in Xew 
Jersey J-335, N-158 
Pulcl ipuVche'), Ijuigi (1432—84), 
Italian poet remembered for ‘II 
Morgante Maggiore’, epic based on 
adventures of Roland; works said 
to have been read by Shakespeare. 
Puli (pjf’Ze), a sheep dog native to 
e.-central Europe, table D-118b 
Pulitzer tpu'lit-ser) , Josepli (1847- 
1911), American journalist, born 
Budapest, Hungary; came to U, S. 
1864 and served with Union army 
in Civil War; proprietor St. Louis 
Post-Dispatch and Vcio York 
World; pioneer in use of "human in- 
terest” stories; founder of Pulitzer 
School of Journalism at Columbia 
University and of Pulitzer prizes. 
Pulitzer prizes, literary awards 
L-267-8 

Pul'kas, sledges of Lapps L-102 
Pulkova tpQl'ko-vu) , Russia, village 
10 mi. s. of Leningrad, seat of fa- 
mous observatory. 

Pulle.v, a mechanical device M-160&, 
pictures M-160b 

‘‘Pulling chestnuts out of the fire” P-3 
Pullman, George Mortimer (1831—97), 
American inventor and business- 
man ; manufactured for railways 
Pullman sleeping cars, for which he 
designed the folding berth; built 
model town of Pullman, 111. (now 
part of Chicago) for employees: 
R-69C 

Pullman, Wash., city 67 mi. s.e. of 
Spokane; l)op. 12 . 022 ; map W-45 
Slate College of Washington, picture 
W-36 

I’ullman ears, railroad R-68, 69c 
Pullman Company strike (1894) 
C-345. C-238 

Pullout. See in Index Aviation, table 
of terms 

Pul'monnry artery H-312, color pic- 
tures H-312, 314, P-242, diagram 
L-351 

Pulmonary capillaries L-S51 
Pulmonary circulation H-311-12, dia- 
gram L-351 

Pulmonary reins H-312, color pictures 
11-312, 314, diagram L-351 
Pulp. See in Index Wood pulp 
Piilpwood, wood from which pulp for 
paper manufacture is made; chiefly 
crjuiferous trees: pictures G-41, 
B-ei, 68b 
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Pulque tpjil'kd), Mexican beverage 
M-197 

Pulse, a collective term for legumi- 
nous vegetables such as peas. 

Pulse, rhythmic beating of the ar- 
teries P-435, H-313 
affected by emotion E-340b 
Pultova, or Pultowa, Russia. See in 
Index Poltava 

Pultusk (jjiiZ'fj/sfc), Poland, industrial 
town on Narev, 30 mi. n. of War- 
saw; pop. 16,000; Charles XII of 
Sweden defeated Saxons and Poles 
(1703), and French fought Rus- 
sians (1806); map E-424 
Pn'lu, fern F-53 

Pu'mn P-435-6, picture P-436. See 
also in Index Cougar 
purring C-135b 
Pum'Ice L-138, M-266 
geological classification. See in 
Index Rock, table 
Pump P-436, pictures P-437, W-62 
Chinese Irrigation pump C-269, pic- 
ture C-270 

force pump P-436, picture P-437 
hydraulic ram H-456, picture H-457 
oil well, picture P-173 
steam, picture 1-203 
vacuum pump 
air A-74, picture A-74 
liquid (suction type) P-436, pic- 
tures P-437 

mercury vapor type for gases V-434 
Pumpeliy, Raphael (1837—1923), 
geologist and traveler, called "the 
Marco Polo of the scientific world”; 
born Owego, N. Y.; made geological 
explorations in Corsica, Arizona, 
Missouri, China, Japan; professor 
of mining engineering. Harvard 
Univer.sitv, 1866-73 ; state geologist 
of Michigan: with U. S. Geological 
Sum-ey, 1879-81 (‘Travels and Ad- 
ventures’) 

Pum'pernickel, a rye bread R-300 
Pump'kln P-436 
gourd related G-144 
squash distinguished S-359 
when and how to plant table G-19 
Pumpkin ash, tree (Fraxlnua pro- 
funda) of olive family, found in 
Mississippi Valley from s. Illinois 
to Gulf of Mexico, e. to n Florida; 
al.so in w. New York. Wood light 
and similar to black ash • A-401 
Puna, India. See in Index Poona 
Punaiis. a tribe in Borneo B-254 
Punch, a tool T-153 

■Pimeli, or the London Charivari’, 
English humor magazine first pub- 
lished 1841: first editor. Mark 
Lemon, a playwright and maga- 
zine writer: began as champion for 
social improvement and as expres- 
sion of humanitarian opinions; ex- 
cellent caricatures: famous con- 
tributors: Douglas Jerrold, Thomas 
Hood. W. JI. Thackeray. Artemus 
Ward, Sir John Tennicl, Andrew 
Lang, A. A. Milne 
Thackeray T-107 

Puiicli and dudy show, a type of pup- 
pet .show particularly popular in 
England, in which the mock hero. 
Punch, a hunchback with a long 
hooked no.se. quarrels with his wife, 
Judy, and has many farcical ad- 
ventures; originated in Italian pup- 
pet character Punchinello. See also 
in Index Puppets and marionettes 
Punchbowl Hill. Honolulu. Hawaiian 
Islands H-288, map H-286 
Fnnciieons P-262 

Punch pre.ss, pictures T-149, A-507 
Punctuation P-436, 438, G-148 
Pii'nic Wars, .series of conflicts be- 
tween Rome and Carthage (264- 
146 B.C.) C-129, R-185-6 
Hannibal H-259— 60 
siege of Carthage (148-146 B.c.). 

Sec in Index Siege, table 
Spani.sh mines a cause S-188 


PURANAS 

I’unishmcnt, in child training C-246-7 
Punishment, of criminals P-414d-16, 
picture P-415 

Babylonia, Hammurabi’s code B-8 
courts of justice C-499-502, pictures 
C-499-501 

jury determines guilt J-365-7 
ostracism A-338-9. picture G-199 
pardon U-352, P-416 
stocks and pillory P-415, picture 
A-193/ 

torture P-414d— 15: medieval instru- 
ments P-415 

Punjab ipun-gab’) ("Land of the 
Five Rivers” — Sutlej, Beas, Chenab, 
Jhelum, and Ravi), agricultural and 
Industrial region, formerly a prov- 
ince of n.w. British India; in 1947 
divided, on religious lines, between 
Pakistan and India; wheat, tex- 
tiles; 1-56, map 1-127 
Indus River 1-127-8 
irrigation 1-252 
Kipling in K-48 
people, picture 1-60 
rainfall 1-54 

Punjab, province of w. Pakistan, 
formed from w. part of former 
province, Punjab, India; area 62,- 
245 sq. mi.; pop. 18,828,015; cap. 
Lahore; map I-68a. See also in 
Index Bahawalpur 
farming methods, picture P-42ff 
Punjab, state in n.w. India, formed 
from e. part of former province, 
Punjab, India; area 37,378 sq. mi.; 
pop. 12,641,205; cap. Chandigarh; 
map I-eSft 

Pnnkics, tiny midges F-189 
I’unks, boy circus workers C-314 
Punta Arenas tpjjn’td ii-rd'niis), 
formerly Magallanes (ma-i/d-pii’- 
nds), Chile, free port on Strait of 
Magellan: pop. 34,440; mining; 
stock raising ; exports wool : C-254- 
5, maps C-250, S-253 
Punta Borinquen, Puerto Rico, a capo 
at n.w. corner of the island; U. S. 
military base. 

Pnntarenas, Costa Rica, major port, 
on Pacific Ocean w. of San Josf; 
pop. 13,272 ; exports coffee, wood, 
tuna: C-490 

Pupa, the quiescent stage intervening 
between larva and adult In insect 
metamorphosis P-438, 1-156, 167 
ant A-265, 256, picture A-264 
bee: carpenter, picture B-99: honey- 
bee B-94 

beetle: Calosoma, pictures B-104; 
Japanese, picture 1-163; rove, pic- 
tures B-106 

butterflies and moths B-367d-8, 
369, C-138, pictures B-367b. 368, 
1-156, color pictures B-365— 7, 
I-154C 

housefly P-188 
mosquito, pictures M-401 
wasp W-49, pictures W-50, 1-157 
Pupil, of eye E-459, diagram E-469 
Piipiii (pu-pen’), Micliii'el Idvornky 
(1858-1935). American scientist 
and inventor P-438-9 
Puppets and marionettes P-439-42, 
pictures P-439-40, 442 
bi-ba-bo, Rii.sslan puppet R-273 
books about H-401 
cardboard puppets D-122/ 

Chinese shadow play, picture C-275 
Faust legends in plays F-46. P-440 
making and using in plays P-441-2 
motion pictures M-42G. 428 
Pinocchio, picture L-212 
puppet show by school children, pic- 
ture A-iOOa 
television, picture T-51 
theater, making, picture V-426 
Puppis (pup'is). part of the constella- 
tion Argo: literally, "the stem”: 
rjnn-t .S-379 

Pup tent, pirturc B-277 
Puranas (pu-rd'udc > , collection of 18 
books mainly in San.skrlt ver.“e. 
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expounding: ancient Indian lore — 
rnythologry, history, religious beliefs, 
philosophy, social and political 
thought; also legends, old songs, 
fables, etc.: H-357, 1-66 
Purcell (pur-scV), Edward Mills 
(born 1912), physicist and educa- 
tor, born Taylorville, III.; in physics 
department Harvard University 
since 1938; staff member radiation 
laboratory Massachusetts Institute 
of Technology 1941-46; oo-w'inner 
with Felix Bloch of 1952 Nobel 
prize in physics for nuclear induc- 
tion method. 

Purcell, Henry (1658-95), English 
organist and composer; organist 
at Westminster Abbey; "composer 
in ordinary to the King” ; known 
for church music and dramatic 
compositions: M-461 
Purclins, Samuel (15757-1626) , Eng- 
lish clergyman and writer, born 
Essex, England; compiled travel 
literature, carrying on work of 
Richard Hakluyt (‘Hakiuytus Post- 
humus, or Purchas His Pilgrimes'). 
Purdue University, at West Lafayette, 
Ind. ; state control; organized 1869; 
opened 1874; aeronautics, agricul- 
ture, education, chemical, civil, 
electrical, mechanical, and metal- 
lurgical engineering, home eco- 
nomics, science; agricultural and 
engineering experiment stations ; 
graduate school 

Memorial Union Building, picture 
1-82 


Purebred, in animal breeding 
cattle C-lila 
dog D-120 

horse H-428: first purebred H-428o 
I’ure-food laws P-442-3, U-367 
advertising regulated A-25, F-50 
candy C-112 

oleomargarine regulation 0-378 
preservatives A-266; formaldehyde 
prohibited F-242; laws P-442-3 
Theodore Roosevelt Initiates R-223 
U. S. P. drugs D-166 
vinegar V-474 
Purga, a blizzard S-172 
Piir’gatory, according to Roman Cath- 
olic doctrine, the temporary abode 
and place of punishment for souls 
that have died in a state of grace, 
but have not yet fully paid the pen- 
alty for their transgressions; a 
place of ]3urification 
Dante’s ‘Divine Comedy' D-15 
Purge 

Germany G-99 
Russia R-290— 1 

Puri (piir'e), also Jagannath, India, 
town in Orissa state on e. coast 
noted for temple to Jagannath, built 
in 12th century; pop. 41,055: pic- 
ture 1-57 

Pu'rim, a Jewish festival commemo- 
rating story of Esther E-400 
Puritan Poet (Milton) M-256— 60 
Purilau Kevolutioii. See in Index 
Civil War. England 
Puritans and Puritanism P-443, pic- 
ture P-443 

American Colonies U-371, A-206— 13, 
pictures A-192, 206—13 
Anne Hutchinson challenges 
H-452-3 

Boston, center of B-260-1 
Christmas festivities forbidden 
C-298 

interpreted by Hawthorne H-294, 
296 


Maryland M-110 

Massachusetts M-137 

Newark. N. J. N-135 

Plymouth Colony P-325-6, M-145-7 

Quakers Q-2 

Roger Williams W-140 . 

Junyan imprisoned for belief 
B-354-5 


C.alvin's influence C-49 


Charles I and C-190, picture E-368 
Cromwell and Civil War in England 
C-516-17, E-366-7 
festivals prohibited C-298 
hats H-282 

James I and J-292, P-443 
Milton champions M-2S8 
theaters closed D-132 
Piirklnje (pvr'kin-ye) , .Tolmniics 
Evangelista (1787-1869), Bohemian 
physiologist: professor of physiology 
at Breslau and Prague; established 
physiological laboratory at Breslau 
1824 which was the beginning of 
laboratory training in German uni- 
versities: 1823 recognized impor- 
tance of fingerprints; 1833 dis- 
covered sweat glands of the skin; 
1837 discovered the ganglionic cells 
(Purkinje cells) in cerebellum; 
pioneer in microscope technique. 
Purl-knit fabrics P-8 
Purnell Act (1925), U. S. A-65 
Purple, color, color chart C-393 
dye of Phoenicians P-205, D-166 
mixtures C-396— 9 
secondary color, color chart C-392 
"Purple and fine linen” L-254 
Purple finch F-68 
Purple grackle B-203 
Purple Heart, United States Air Force, 
Army, Marine, and Navy award. 
Original decoration, established by 
George Washington 1782 and 
awarded to onb' 3 men in Revolu- 
tionary War army, was a purple, 
heart-shaped badge of silk; modern 
decoration purple-enameled medal 
with gold border; center carries 
relief bust of Washington : D-38 
I’urple loosestrife. See in Index Lyth- 
rum 

Purple martin S-458 
food habits B-158 
houses B-188, picture S-459 
Purjile of Cussins, a pigment G-134 
Purple sandpiper S-209 
Purpura, a shellfish 
eggs, picture E-2e9 
I’urpure, in heraldry H-341 
Purse seine, a fish net P-113, pictures 
F-112, W-47 

Purs'Iane, an annual herb iPortulaca 
olcracea) of the purslane family 
with trailing stem, fleshy leaves, 
and small pale-yellow flowers; usu- 
ally considered a weed, but leaves 
sometimes eaten as greens, par- 
ticularly in Europe: sometimes 
called pusley: color picture F-180 
Purslane family, or Portulacaceae 
ip6r-tu-la-ha'se-e), a family of 
plants and small shrubs which in- 
cludes portuiaca (rose moss), red 
maids, spring beauty, bitterroot, 
winter purslane, and flameflower. 
Purus ipor'os) Kiver, one of chief 
southern tributaries of the Amazon; 
navigable for 800 mi. of its 1850 
mi. course; maps B-288, S-262 
Pus B-208 

Pusan (pi(-sdn), or Fnsan ifu-sdn'), 
chief seaport of South Korea, in 
s.e.; pop. 473,619: K-66, maps 

A-406, K-65 

Pnsey ipn’zi), Edward Bouverio 
(1800—1882), English Anglican theo- 
logian, a leader in Oxford move- 
ment. 

Push'kin, Alexander (1799—1837), 
celebrated Russian poet, born Mos- 
cow of noble family, his mother of 
Abyssinian descent; at first imi- 
tated Byron, but in later poems was 
decidedly original; also dramatist, 
humorist, epigrammatist; engaged 
in duel to defend his wife’s honor 
and died of wounds: R-294 
chief works R-295 
folk tales S-409-10 
Pushmataha (1764—1824), Choctaw 
Indian chief, born Mississippi ; 


friendly to whites; ceded lands in 
Alabama and Mississippi (1805) 
for $500 and small annuity, resisted 
Tecumseh’s efforts toward a south- 
ern confederacy, fought on Amer- 
ican side in AVar of 1812 and Creek 
AVar. 

Push-pull amplification, in radio 
diagram H-S9 

Pushtu ipiish’tiO language spoken in 
Afghanistan A-31 

Pusley, or pussly. See in Index Purs- 
lane 

Pussy willow, or glaucous willow 
AA’’-142-3 

Put and call. See in Index Economics, 
table of terms 

Put-in-Bay, Ohio, harbor and village 
of South Bass Island in Lake Erie 
15 mi. n. w. of .Sandusky; summer 
resort; pop. 191: map 0-356 
Perry memorial P-153 

Putnam, Amelia Earhart, See in Index 
Earhart, Amelia 

Putnam, George Haven (1844-1930), 
publisher, born London, England, of 
American parents; during Civil 
War became a major in Union 
army; became president (1872) of 
G. P. Putnam’s Sons, the publish- 
ing firm founded by his father; 
largely responsible for copyright 
acts of 1891 and 1909 (‘Question of 
Copyright’; ‘Abraham Lincoln’; 
‘Memories of a Publisher’). 

Putnam, Herbert (born 1861), librar- 
ian, born New A'ork City; li- 
brarian Boston Public Library, 
18.95-99; while librarian of Con- 
gress, AA’’ashington, D. C., 1899- 
1939, greatly expanded scope of in- 
stitution ; librarian emeritus of 
Congress after 1939. 

Putnam, Israel (1718-90), American 
Revolutionary AA’’ar soldier P-444 

at Bunker Hill B-351 

Putnam, Kufus (1738-1824), Amer- 
ican general, cousin of Israel Put- 
nam; served in Revolutionary War 
in New England campaigns; one of 
organizers of Ohio Co. of Associates 

Marietta, Ohio, founded by 0-362 

Putrefaction. See in Index Decay 


Putt, in golf, picture G-137 
Putter, a golf club G-138, picture 
G-138 

Putting-out system. See in Index 
Homework, industrial 
Putting the shot T-163, picture T-162 
world record, table T-161 
Putty P-444 

Putty knife, a tool T-150 
Putumayo (po-tg-ma'i/o) Kiver, in 
South -America, rise.s in Andes in 
s.w. Colombia, flows s.e. 800 nil. to 
Amazon : maps C-S87, S-252 
Puvis de Cliavaiiiie.s (jiii-vc' dii sha- 
vdn'}, Pierre (1824-98), French 
painter; restored the purely decora- 
tive function of mural painting: 
(grand staircases of Boston Public 
Library. Paris City Hail). 

Puy de Dome {pii-e do doin'), moun- 
tain in department of Puy de Uoinc. 
France, in -Auvergne chain; 4800 
ft.; meteorological observatory on 
summit: map P-259 
Pii-yi, Henry (born 1906), the hast 
emperor of China, succeeded l-iuo 
as Emperor Ilsuaii T’nng, de- 
throned 1912 by revolution; tem- 
porary restoration 1917 : title 
emperor abolished 1924; '^dnie 
ruler of JIanchukuo and enthroneu 
as Emperor K’ang Te 19^^! 
tured by Russians Aug. 1945: M-'O. 
76, C-281 

PAA’A. See in Index Federal Fojf’." 
gency Administration of Pub ' 
AA'^orks 

Pydnn (pid'ng), Greek town m an- 


Kcy: cupe, dt, far, fast, what, 


tgll; me, yet, fern, there; fee, bit; roAV, Avon, fdr, not, d.o; ciire, 


blit, rjjde, fnll, biirn; out. 
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cient ilacedonia on Thermaic Gulf; 
subcli:e<l by Macedonian kinys; vic- 
torj- of Romans under Aeinilius 
Paulus over Perseus, last king- of 
Macedonia (164 R.c.). 

Pye (pi), Henry Janies (1745—1813), 
English poet laureate 1790-1813. 
Pygmalion (piy-ma'li-on) , in Greek 
legend, a sculptor who fell in love 
with an ivory statue he had made; 
Aphrodite granted life to the statue, 
so that Pygmalion might marry 
her; story told in Ovid’s ‘Metamor- 
phose.s', used in Gilbert’s comedy 
‘Pygmalion and Galatea’, also in 
.Shaw’s play ‘Pygmalion’. 

I’ygmy, or Pigm.v, unusually small 
peoples P-444, picture P-444. See 
also in Index Dwarf 
Africa P-444, picture P-444, color 
picture A-35: Du Chaillu studies 
B-456; racial classification, chart 
P.-22 

Philippines P-194—5 
Py'gostyle, tail bone of birds B-156 
Pyle (pil), Ernie, full name, Ernest 
‘Taylor Pyle (1900—1945), journal- 
ist and war correspondent, born 
Dana, Ind. ; roving reporter 1935-40 
(“Home Country’) ; sj’mpathetically 
depicted life of American fighting 
men in "World War II (‘Here Is 
■your War’, ‘Brave Men’, and ‘Bast 
Chapter’) ; killed by .lapanese 
machine-gun bullet on le Lsland, 
near Okinawa, April 18. lOl.";. 

Pyle. Howard (18.5.3-1911 ). American 
artist and author P-445, L-274, 
S-413 

illustrations, pictures L-216, 216c, 
P-445 

P.vle, Katharine (died 1938), author 
and artist, sister of Howard Pyle; 
born Wilmington, Del.; wrote 
fanciful stories, poetry, and folk 
tales for young children (‘The 
Counterpane Fairy’; ‘In the Green 
Forest’; ‘Xancy Rutledge’; ‘Lazy 
Jfatilda’; 'Fairy Tales from India'), 
Py'lon, in architecture, a gateway 
Egyptian, picture E-283 
I’.vlo'rtiK, or pyloric orifice, of stomach 
P-244, .S-401, diagram S-400 
Pym (phn), John (1584-1643), Eng- 
li.sh Puritan statesman, parliamen- 
tary leader, con.spicuous in struggle 
again.st Charles I 
John Hampden and H-254 
Pynclion, lyilliam ( l.’iPO— 1662 ), colo- 
nial magistrate, born Springfield, 
Essex. England; came to America, 
1630; settled site of Springfield, 
Mass, 1636, and named it for his 
English birthplace. 

P.voiig.v!iiig (pyung-pcing) , also Heijo 
(lid-go). Korea, city on Taedong 
River 40 mi. from w. coast; pop. 
342. .'<51; maps A-406, K-65 
made capital of Xorth Korea K-65 
P.\ orrhoe’a. a disease of the sockets 
of the teeth. 


Pyr'nmid, in geometry, diagram G-61 
area and volume M-152, diagrams 
M-152 

Pyramid I,ake, Xevada; 30 mi. long; 
at elevation of 3880 ft. above sea; 
receives Truckee River from south: 
maps X-126, 132, U-303 

Pyramids, in Egypt P-445-7, E-279, 
pictures P-446-7, A-530 
architecture interpreted A-305 
building methods P-446-7, A-305, 
picture P-446 

great pyramids of Gizeh P-446, 
pictures E-278a, P-446, S-105 
size compared with other structures, 
picture D-llh 

Pyramids, in yfexico and Central 
America iI-204, 206 
Pyramid of the sun. near iMexico 
City, picture M-205 
Tenochtitldn A-542, 544, picture 

A-543 

Pyramids, battle of the (1798), vic- 
tory gained near Egyptian pyra- 
mids bi' French under Napoleon 
over Mamelukes under Murad Bey 
N-8, E-278 

‘Pyramid Texts’ E-286 

Pyramus (pir'g-ntiis) , hero of the 
cla.ssic story of Pj'ramus and 
Thisbe, parodied in the interlude of 
Shakespeare’s ‘Midsummer Night’s 
Dream’: M-240 

P.vrenean desman, animal. See in In- 
dex Desman 

P.vrenees (pir't-nes), mountain range 
between France and Spain; highest 
peak. Pico de Aneto. 11,168 ft.’: 
P-447, maps F-259, S-312, E-419, 
425, picture S-313 
origin G-60 

Pyrenees, Great, a dog, table D-118b 

Pyrenees, Peace of (1659). See in In- 
dex Treaties, table 

Pyrethrnm (pi-re’ thrum) , old genus 
of composite family which botanists 
now place in genus Chrysanthe- 
mum ; most garden varieties were 
derived from Chrysanthemum ros- 
eum (Pyrethrnm roseum). a hand- 
.some perennial (“painted daisy”) 
with finely dissected leaves and 
white to crim.son and lilac flowers; 
the flowers of Chrysanthemum cine- 
rarine folium, used in insecticides, 
had important part in V. S. troops’ 
fight against malaria-carrying mo.s- 
quitoes in World War 11 
how to plant, table G-17 
insecticide 1-164 

Pyi-ex, heat-resisting glas.sware B-252, 
0-1225 

r.vrgos, Bulgaria. See in Index Burgas 

P.vridox'ine (vitamin Bn) V-496, 498 

P.vrites (pi-rl'tez or pVrits), any 
of several metallic sulfides. 
Iron pyrites (FeSj). often called 
■‘fool’s gold.” is a hard, pale- 
yellow compound found in quartz 
and coal; valuable source of sul- 


fur .and sulfuric ,acid. Coppei 
pyrites, or chalcopyrite (CuFeSc), 
is a brittle, yellow mineral; valua- 
ble source of copper 
copper-bearing C-475 
gem material J-350 
iron pyrites and other sulfidej 
M-262 

source of sulfur S-447 
Pyrolaceae. Sec in Index Shinleat 
family 

Pyroliisite (pi'ro-UVsit) , a soft metal- 
lic black or gray mineral, manga- 
nese dioxide M-262, yi-77, table 
M-176 

P.vrom'eter, an instrument for meas- 
uring high temperatures P-447-8 
thermoelectric action E-302 
Py'rope, a variety of garnet .1-350 
Pyrotechnics (pi-ru-teV'nihs) , making 
or using fireworks F-93-4 
Pj-'roxenc, a larg-e group of silicate 
minerals; next to feldspars the com- 
monest rock-forming constituents; 
they contain calcium and magne- 
sium besides silica: M-266, R-169 
Pyroxylin (pi-r61:s'i-lin) , or collodion 
cotton, cotton tre.ated with nitric 
acid C-163, table C-162 
collodion C-384 

rayon, Chardonnet process P,-79-81 
P.vr'rha, in Greek Jnythologj-, wife of 
Deucalion D-76, M-476 
Pyrrhic (pir’ilc) victory P-448 
P.vr'rhotite, iron sulfide ore M-262 
P.vrrhnioxia (pir-u-hil:'si-g) , desert 
relative of cardinal bird, color pic- 
ture B-168 

Pyrrhus (pir'us), king of Epiru.s 
(3187-272 B.C.) P-448 
aids Greek cities R-184 
defied by Rome, picture R-187 
Pyrrhus, in Greek mythology. See 
in Index Xeoptolemus 
Pythagoras (pi-thdg'o-r&s) (5827- 
5007 B.C.), Greek philosopher and 
mathematician P-448 
acoustics P-233-4 
geometry G-66 
Pytliagorp'an theorem P-448 
P.vfli'eas, Massilian navigator of 4th 
century b.c, P-348 

P.vtlTin. prie.stpss of the oracle at 
Delphi D-62 

Pytliian Games, athletic festiv.al in 
ancient Greece A-274, D-62 
Pj'thins, Hamon and D-13 
Pythias, Kiiigiits of, a fraternal 
society D-IS 

P.vthls, or P.vthius, Greek architect 
and sculptor of 4th century, said 
to have sculptured part of the 
Mausoleum of Halicarnassus. 
Py'thon, a serpent in Greek mythologj', 
slain by Apollo A-274 
Python, a snake P-448 
boa distinguished from B-212 
food in captivity Z-357 
price paid for by zoos Z-359 
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